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100  Country  Certificate 

As  announced  last  month  73  will  make 
available  a  certificate  for  working  100  coun- 
tries. Briefly,  here  is  the  dope.  All  contacts 
must  be  made  after  1  May  1966  (0001  GMT). 
Certificates  will  be  available  for  phone,  CW 
and  RTTY  for  each  individual  band  for  100, 
200,  300  and  350  countries.  Countries  will  be 
those  accepted  by  ARRL,  RSGB,  REF,  DARC 
and  other  national  amateur  radio  societies  that 
we  announce.  We  will  have  a  complete  list 
available  for  you  about  June  first.  Contacts 
made  in  any  one  calendar  year  count  for  the 
entire  year  and  for  the  next  four  calendar 
years.  1966  contacts  will  be  valid  only  through 
1970.  Cards  may  be  sent  to  73  with  SASE  for 
certification.  We  will  try  to  establish  local  cer- 
tification committees  in  various  parts  of  the 
states  and  in  other  conn  tiles  to  simplify  this 
problem.  Each  certificate  application  must  be 
accompanied  by  one  dollar  or  seven  IRCs. 

If  you  have  any  questions  or  ideas  about 
this  write  to:  GUS,  73,  Peterborough,  N.  H. 
You  can  look  for  Ole  Gus  on  7025,  7245, 
14065  and  14275.  Gus  can  be  reached  by 
phone  at  803-534-6485;  collect  calls  will  be 
refused. 

May  first  is  a  Sunday  ...  it  should  be  an 
interesting  day  on  the  DX  bands.  You  might 
spread  the  word  ahead  of  time  to  make  sure 
that  as  many  of  the  DX  stations  are  on  that 
day  as  possible.  It  may  sound  something  like 
a  contest.  You  know  that  we  will  make  a 
particular  fuss  over  the  first  certificate  in  each 
call  area  and  each  country. 

DX  comments 

Please  don't  feel  annoyed  if  1  make  every 
effort  net  to  get  myself  or  73  into  the  unenvi- 


able position  ARRL  is  in  with  regards  to  their 
classifications  on  countries.  They  face  insolu- 
able  problems  in  running  DXCC. 

For  instance  there  is  the  little  business  of 
deciding  what  is  and  what  is  not  a  country. 
Any  of  you  who  have  been  following  this 
situation  know  how  ridiculous  it  has  become. 
If  you  haven't  been  following  it,  trust  me  that 
it  is  ridiculous. 

Then  there  is  the  interesting  phenomenon  of 
the  Expeditions  which  aren't  really  there. 
This  may  be  an  old  time  honored  arrange- 
ment, hut  apparently  it  was  considerably  popu- 
larized by  a  gentleman  (?)  a  couple  years 
back  who  sat  in  air  condifloTied  splendor  in 
north  Africa  and  signed  a  number  of  calls,  all 
of  which  the  ARRL  has  solemnly  counted 
for  DXCC.  The  feeling  seems  to  be  among  one 
or  two  DXpeditioners  that  as  long  as  ARRL  is 
going  to  count  it  as  if  they  were  in  a  country 
and  there  is  no  one  to  stop  Iheni  from  signing 
the  call  from  somewhere  else,- why  go  to  all 
the  bother  of  going  to  that  country.  Indeed, 
their  logic  seems  quite  valid. 

We  have  also  been  treated  to  a  new  devel- 
opment .  .  .  the  DXpedition  that  can't  seem  to 
hear  the  top  DXers  calling  them.  I  don't  know 
how  many  of  the  top  men  were  affected  by 
this,  but  in  a  recent  call  Charlie,  W1FH,  ex- 
plained that  this  finally  broke  him  of  the  DX 
habit  and  he  is  off  the  treadmill. 

Most  of  us  have  been  aware  of  the  ARRL's 
strong  bias  against  phone  operation,  but  I 
doubt  if  any  of  us  thought  that  they  would  go 
so  far  as  to  completely  cancel  the  phone  DXCC 
award.  This  certainly  is  a  major  setback  for  the 
SSB  gang. 

(continued  on  page  114) 
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International's  "FLYING  SHOWROOM  66" 

will  visit  your  area  soon. 

Welcome  aboard  this  fabulous  electronic  flying  display. 

During  1966,  International's  Martin  202  Flying  Showroom  will  tour  cities  through- 
out the  United  States,  bringing  with  it  displays  of  International  electronic  equip- 
ment and  products,  plus  a  technical  staff  available  for  consultation.  ■  A  space 
age  electronic  show  for  Amateur  Radio  operators,  radio  experimenters,  hobbyists, 
Citizens  Radio  dealers  and  users,  commercial  2-way  radio  operators  and  manufac- 
turers requiring  special  electronic  products.  ■  If  you  are  a  manufacturer,  radio 
equipment  dealer,  Amateur  or  Citizens  Radio  Club,  or  other  interested  groups, 
we  will  attempt  to  schedule  a  specific  time  and  date  to  visit  your  area.  Watch 
for  announcement  or  write  International  Crystal  Manufacturing  Co.,  Inc.  for  details. 

Discuss  your  technical  and  engineering 
requirements  with  International's  staff. 
See  haw  International  electronic  ", 

products  can  work  for  you. 
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April 

April  first  is  a  traditional  time  for  practical 
jokes  and  mischievous  shenanigans.  The  urge 
to  have  fun  is  so  great  that  even  the  editors 
of  normally  staid  electronics  magazines  some^ 
times  succumb  to  the  desire  to  spice  their 
usual  technical  and  serious  articles  with  a 
small  touch  of  whimsy. 

In  line  with  this  tradition,  diree  years  ago 
the  April  issue  of  73  parodied  QST.  The  cover 
of  that  issue  was  immediately  recognizable  as 
the  style  used  by  pre-war  QST°s  and  many 
older  hams  did  quite  a  double-take  when  they 
saw  tliat  73  on  the  newsstand  or  when  it  ar- 
rived at  their  house.  Inside  the  magazine  were 
a  number  of  small  touches  of  satire,  too;  the 
issue  was  tremendously  popular  with  our 
readers. 

However,  the  last  two  April  73's  have  been 
straight— at  least  as  straight  as  73  ever  is.  A 
few  hams  noticed  this  arid  suggested  ideas 
for  April.  A  number  thought  we  should  do  a 
take-off  on  CQ.  Well,  to  be  perfectly  honest, 
there  isn't  that  much  distinctive  about  CQ. 
The  cover,  with  its  (always)  red  logo  could 
easily  be  parodied  and  it  wouldn't  be  hard  for 
a  fertile  mind  to  have  some  fun  with  the 
column  headings  and  the  columns  themselves. 
But  basically,  we  were  afraid  that  a  parody 
of  CQ  migbt  have  the  same  effect  on  hams 
that  CQ  itself  does,  and  I'm  sure  that  you'll 
agree  that  that  isn't  something  we'd  want  to 
happen  to  readers  of  73. 

So  nothing  happened.  Well,  almost  nothing. 
Someone  always  came  tip  with  an  idea,  but 
always  too  late. 

Then  Barry  came  to  work  for  us. 

Barry  had  a  very  fertile  imagination.  In 
fact,  Barry  had  about  as  fertile  an  imagination 
as  anyone  really  needs.  Barry  isn't  working 
here  now— I  hear  he  went  back  to  school— but 
while  he  was  here,  he  suggested  that- we  do 
a  parody  of  Playboy. 

Playboy?  Ridiculous.   How— or  why— should 


a  ham  magazine  do  an  imitation  of  a  tremen- 
dously successful  college  boy-rising  young 
bachelor  junior  executive  magazine?  And  even 
if  anyone  had  seen  any  virtue  in  his  sugges- 
tion privately,  giving  other  people  credit  for 
good  ideas  is  not  one  of  the  big  diings  here 
at  73,  so  we  ridiculed  him  and  went  back  to 
work.  Then  Barry  left. 

A  few  months  later,  I  had  a  great  idea.  Why 
not  do  a  parody  of  Playboy  in  April?  It's  so 
offbeat  and  far  fetched  that  it  could  be  a  lot 
of  fun.  I  suggested  it  to  Wayne. 

Ouch.  After  what  he  told  me  of  my  idea,  I 
didn't  speak  to  him  for  three  weeks.  Luckily, 
he  was  in  Europe  those  weeks,  so  things 
weren't  too  strained. 

When  he  came  back,  he  told  me  that  he  had 
had . the  best  idea  while  he  was  in  Germany. 
Why  not  do  a  parody  on  Playboy  in  April? 
That  was  a  satire  that  we  could  really  have 
fun  with. 

I  said,  "Wayne,  that's  greafl"  And  went  out 
and  bought  a  copy  of  Playboy  (for  research). 
Then  I  bought  and  analyzed  some  more  copies 
(also  for  research)  and  discovered  what  it  was 
that  made"  Playboy  SO  distinctive  and  popular. 

Unfortunately,  we  couldn't  use  them  in  73, 

So  I  took  another  long  look  at  the  rest  of 
the  magazine  and  sent  some -ideas  down  to 
Wayne  Pierce  K3SUK,  who  does  a  lot  of  car- 
tooning and  art  work  for  us.  Well,  Wayne  in- 
vested in  some  research  material,  too,  and 
you  can  see  the  results  in  this  issue.  We  hope 
you  like  it. 

Cover  contest. results 

The  winner  of  our  cover  contest  was  Bob 
Taylor  with  the  uh,  unusual,  cover  published 
last  month.  Bob  makes  those  call  letter  sweat- 
shirts that  wow  everyone  at  hamfests  and  club 
meetings.  See  December  page  103  for  more 
information  on  them. 

(continued  on  page  118) 
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Tells  at  a  glance,  both...  ¥ 

the  power  you're  putting  out 
and  reflected  power,  too! 

Another  precision-engineered  first  from  pace-setting  Waters!  SPECIFICATIONS 

Amazing  new   REFLECTOMETER  with   unique  dial   indicator  model  369 

that  lets  you  read  both  the  forward  and  reflected  power  of 

.  „.„   /       ..        „j   ■      r,r-         «   x  4._      ..     ■      ■  »..  Scales  Forward  1000  and  200  watts, 

your  rig  (expressed  in  RF  watts)  on  every  transmission  you  Scales  Ref|ected   ..2oo  and  20  watts. 

make!  Two  separately  set  forward  scales  of  200  watts  and  impedance  52  ohms, 

1000  watts   (20  and  200  watts  reflected)   insure  accurate  Frequency  Range  ..3  to  30  megacycles, 

readings  at  whatever  power  you're  operating.  VSWR  can  be  p^wJerracLyO5Ps0wer  ±  Megi/gTbie"  ^  °hmS>' 

immediately  determined  from  a  calibrated  reference  chart.  slztTindicatar  -  5V2  x  3%  x  i'A  in- 
The   REFLECTOMETER   operates  apart  from    its   Directional  "  Directional  Coupler- 4x2 x2'/,4 in. 

Coupler   which    may   be    located    remotely   in    the    antenna  Weieht  CoupS?-  %tb.'b' 

coaxial  line  and  connected  with  the  cable  provided.  Price $115.  "'■*■=— . 


Waters  Test  Gear .  . .  to  get  top  Operating  Performance] 


Price 


DUMMY  LOAD/ 

WATTMETER 

Model  334 

Operates  from  2 
to  230  megacy- 
cles at  52  ohms. 
Measures  RF  out- 
put in  watts  up  to 
a  full  kilowatt. 
Three  calibrated 
scales  insure  ac- 
curate readings. 
Compact  and 
weighs  but  12  lbs. 
$89.95 


WIDE  RANGE    ATTENUATORS 

Provides  61  db  of  attenuation  in 
1  db  steps.  Used  effectively  for 
S-Meter  calibration;  checking  re- 
ceiver sideband  suppression; 
measuring  cross-talk  in  switches, 
receiver  image,  IF  signal  rejec- 
tion, etc. 

Model   371-1   UHF   $27.95 

Model   371-2   BNC      $29.95 

Model  371-3  N  $37.95 


Price 


LITTLE  DIPPER"® 
RF  DIP 
OSCILLATOR 
SI  Model- 331 


I  Fully  transistor- 
■  ized  .  .  .  covers 
2  to  230  mega- 
cycles in  7  over- 
lapping plug-in 
coil  ranges. 
1000  cycle  audio 
oscillator  for 
modulation;  DC 
amplifier  and 
meter  for  dip 
detection.  In 
stainless  steel 
case. 
$129.75 


WATERS 

A%^WA  MANUFACTURING  INC. 

V^  **  WAYLAND,    MASSACHUSETTS 


WATERS  QUALITY  PRODUCTS  ARE  SOLD  ONLY  THROUGH  WATERS  QUALIFIED   DISTRIBUTORS 
Look  us  up  at  the  ARRL  Convention  in  Boston  April  22-23-24,  and  Dayton  Hamvention  April   15  and   16, 


Ken  Cole  W7IDF 

P.O.  Box  3 

Vashon,    Wash.   98070 


Barefoot  and  All  That  Jazz 


A  recent  remark  by  a  Six  that  he  had  run 
his  Mohawk  barefoot  all   winter  brought  no 

inquiry  from  the  Bureau  of  Indian  Affairs, 
and  qo  atavistic  response  from  the  small  per- 
centage of  my  corpuscles  entitled  to  take 
offense,  but  it  left  me  wondering  innocently 
why  the  Heath  ethnology  section  honors  the 
North  American  Indian  so  consistently  and 
never  suggests  to  the  front  office  that  a  new 
transmitter  be  called  the  Frenchman,  the 
Italian,  the  Yugoslav  or  the  New  Zealander. 
And,  parenthetically,  I  do  resent  Benton  Har- 
bor's view  that  a  Marauder  is  appropriate 
company  for  an  Apache,  a  Cherokee  and  the 
rest.  That's  taking  sides.  Paleface. 

Another  firm,  World  Radio  Laboratories, 
avoided  specific  tribal  reference,  and  indeed 
may  or  may  not  have  had  redskins  in  mind 
when  they  decided  Chief  and  Scout  were 
names  with  customer  appeal.  But  if  these  are 
simply  brave  labels  and  not  subtly  coercive 
allusions  to  frontier  prowess,  why  not  use 
Miner,  Policeman  or  Nurse's  Aid? 

With  these  and  other  questions  in  mind  I 
turned  to  the  catalogs  and  soon  decided  that 
there's  more  to  the  naming  game  than  meets 


the  eye.  Sometimes  a  change  in  nomencla- 
ture excites  more  interest  than  the  thematic 
choices.  Obviously  in  the  Johnson  Company 
(Thunderbolt,  Viking,  Challenger,  Valiant, 
Adventurer)  a  major  reappraisal  was  involved 
in  retrenching  to  mere  Courier  and  Messen- 
ger. I  wonder  what  happened  that  day  in 
Waseca,  Minnesota?  Nothing  very  decisive, 
apparently.  Divisive,  rather,  for  the  Valiant 
Challenger  clique  seems  to  be  sticking  by  its 
guns.  Meanwhile,  unimpressed  by  the  arcing 
out  front,  sanguine  craftsmen  in  the  rear  of 
the  Johnson  shop  turn  out  handsome  and  ex- 
pensive components  for  cold-blooded  profes- 
sional broadcasters  who  are  responsive  only 
to  specifications.  These  artifacts  bear  no  melo- 
dramatic names,  but  then  no  commercial 
multi-kilowatt  transmitter  is  called  Block- 
buster, or  Behemoth.,  Performance  speaks 
louder  than  blurbs,  but  somebody  isn't  listen- 
ing. 

Hallicrafter  seems  to  have  had  deeper 
doubts  about  labels  with  high  muzzle  velocity. 
Their  Super  Skyrider^Defiaut— Challenger 
period  was  followed  by  a  gentle  turn  toward 
cryptic  letter  and  number  combinations,  how- 
ever a  company  that  starts"  with  Sky  Buddy 
raid  comes  up  roughly  three  decades  later  with 
Tornado!  and  Legionnaire!  obviously  thinks  of 
itself  as  a  swinger.  So  there  is  still  a  reason- 
able possibility  that  one  day  Hallicrafter  will 
break  out  of  its  cryptogram  phase  with  names 
pitched  to  shatter  a  brandy  snifter  at  ten 
meters.  But  I  trust  not. 

Sometimes,  for  one  reason  or  another,  it  is 
impossible  to  detect  a  trend,  and  this  would 
seem  to  be  true  in  the  case  of  Clegg.  Their 
Interceptor  is  really  not  a  name  to  conjure 
with,  and  Venus— an  alias  of  Aphrodite— is  a 
curious,  mildly  distracting  choice.  Come  to 
think  of  it,  why  did  they  favor  Venus?  Why 
Roman  rather  than  Greek?  Rumors  that  an 
office  party  was  responsible,  like  other  involv- 
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irig  deference  to  Geloso,  owe  more  to  frivolity 
than  logic.  Here  is  a  puzzle.  My  own  guess 
is  that  a  subtle-minded  executive  topped  off 
a  perfect  day  with  a  double  Martini  (French 
vermouth,  Dutch  gin,  Spanish  olive,  Italian 
name)  and  an  amusing  little  memo  scratching 
Aphrodite.  And  substituting  Venus.  Reluc- 
tantly I'll  give  him  good  marks  for  acumen, 
if  not  for  chivalry,  for  it  sounds-  quite  odd 
enough  to  report,  "I'm  running  a  Venus  bare- 
foot." The  Aphrodite  theory  may  be  depre- 
cated by  the  company,  hut  then  I  would  point 
out  that  another  Clegg  product  is  called  Zeus 
and  the  implication  is  that  Venus  wasn't 
arrived  at  by  chance  since  simple  consistency 
would  have  kept  Clegg  on  Olympus,  and  very 
likely  did  until  word  came  down  from  even 
higher  that  A.  was  out  and  V.  was  m.  Too 
bad. 

Turning  without  real  regret  from  titular 
fantasies  rooted  in  the  ethnic,  mythological 
and  passably  valorous,  we  find  that  a  quality 
of  menace  is  deemed  attractive  by  some  exec- 
utives. Or,  to  be  more  candid,  they  have  opted 
for  the  silly  in  preference  to  the  ridiculous. 
Black  Widow  and  Bandit  are  names  that  tie 
for  a  special  award  plus  oblivion.  And  unless 
it  was  conceived  as  an  incongruous  tribute  to 
a  lovely  airplane  Spitfire  takes  second  place. 
For  coming  up  with  Sidewinder  Gonset  wins 
a  prize  too,  and  if  they  decline  on  the  shaky 
ground  that  this  term  is  a  slang  reference  to 
SSB  then  a  palm  will  be  added  for  mendacity. 
Sidewinder  refers  to  a  reptile.  See  the  College 
Edition  of  Webster's  New  World  Dictionary 
of  the  American  Language.  A  secondary, 
colloquial  meaning  is  also  given  and  I  am 
happy  to  quote  it  here:  "A  powerful  swinging 
blow  of  the  fist,  delivered  from  the  side."  Ag- 
grieved AM  enthusiasts  may  see  in  this  second 
definition  a  subtle  technical  validity. 

Antenna  namers  fire  shotguns  from  the  hip 
and  there  is  no  coherency  to  the  results;  Hor- 
net, Hustler,  El  Toro,  Mark  Something,  Super 
Magnum  (Antenna  Specialists  cum  Smith  and 
Wesson).  Not  until  we  come  across  Joystick 
and  TrikStik  do  the  hackles  rise.  These  two  un- 
fortunate appellations  are  either  offensively 
frivolous  of  Hugh  Hefnerian.  If  the  former 
then  they  don't  deserve  consideration,  and  if 
the  latter  a  detailed  analysis  would  be  inap- 
propriate in  a  family  magazine.  I'm  referring 
to  73. 

Well  then,  if  clear-cut  trends  are  difficult  to 
visualize  in  the  nomenclature  favored  by  in- 
dividual manufacturers  certainly  an  inescap- 
able message  appears  when  one  stands  off  a 
bit  and  surveys  the  industry.  Take  a  deep 
breath  and   run  the  names  trippingly  off  the 


tongue.  Apache!  Comanche!  Thunderbolt! 
Thor!  Viking!  Tornado!  (Move  back.)  Bandit! 
Warrior!  Spitfire!  Sidewinder!  Black  Widow! 
Challenger!  Valiant!  Mohawk!  The  message 
has  Super  Magnum  impact,  but  I'm  almost 
too  nervous  to  read  it.  The  mind  reels  before 
the  panoply  of  menace  and  power,  but  do 
these  sound  like  the  names  of  refined  elec- 
tronic aids  to  friendly  communication?  Cer- 
tainly not.  A  child  would  recognize  them  as 
automobiles.  The  Thunderbird  yearns  for  a 
Thunderbolt;  the  Apache  fits  the  Fury;  put 
your  Bandit  in  a  Barracuda,  Warrior  and 
Mustang.  Tornado  and  Tempest.  Spitfire  and 
Wildcat.  Stuffy  Marks  this-and-that  (issue  of 
Britannia  and  King  Arthur)  can  be  accom- 
modated by  pseudo-Continental  Monzas, 
Monacos  and  Rivieras.  Inevitably  a  Galaxy 
(Space  is  In)  presides  in  a  Ford  Galaxie. 

Thanks  to  weak  stomachs,  or  for  some  bet- 
ter reason,  a  few  companies  with  familiar 
names  have  shown  little  inclination  to  go  the 
frenetic  route.  Nati?nal  (vale  SW-3  cf  hal- 
lowed memory)  is  one  of  these.  Hammarlund 
is  another,  and  indeed  a  short  but  impressive 
list  of  Finns  could  he  introduced  as  evidence 
that  the  emphatic  banality  of  noisy  labels  is 
less  than  essential  to  the  marketing  of  an  in- 
ventory of  quality. 

In  support  of  these  holdouts  one  sees  indi- 
cations of  relatively  unadorned  candor  return- 
ing to  our  marketplace,  of  advertisements  em- 
phasizing specifications  and  price,  and  short 
on  irrelevant  fireworks.  Granted  this  improve- 
ment is  neither  ubiquitous  nor  accelerating 
Thunderboltwise,  yet  how  many  of  the  latest 
of  our  sophisticated  and  eminently  salable 
transceivers  have  names  calculated  to  chill 
the  blood?  I  can't  think  of  any.  Even  hard- 
nose  linears  are  being  given  labels  you  can 
mention  without  reminding  the  kids  of  a  TV 
program.  Does  this  mean  that  the  intrinsic 
discipline  and  rewarding  efficiency  of  SSB 
have  brought  with^them  a  bonus  of  maturity? 
Are  our  catalogs  going  to  lose  their  links  with 
comic  books,  TV  and  Detroit?  I  hope  so. 

Aggressiveness  springs  from  insecurity,  and 
the  passage  of  time  brings  to  most  human 
endeavors  a  reasoned  mellowing,  a  climate 
kind  to  merit.  Defiant  names  fit  weapons,  not 
tools.  Fifty  years  ago  Fokker  aircraft  earned 
respect  in  aerial  warfare;  today  in  our  coun- 
try and  in  many  others  a  Fokker  design  has 
won  a  tough  competitive  battle  for  success  as 
a  domestic  route  airliner.  It  doesn't  have  a 
horrendous  name;  it's  called  the  Friendship. 
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Low  cost,  high  power,  single  pole  switching 
for  our  most  popular  VHF  bands.  It's 
good  down  to  eighty  meters,  too. 


ASimpleSixand  Two  Amplifier 


Bill    Hoisington   K1CLL 
Peterborough,  N.H, 


Having  been  called  on  recently  to  build  a 
commercial  high  power  amplifier  switching 
from  20  to  150  mc  with  complete  frequency 
coverage  for  use  as  a  laser  modulator,  I  was 
very  tempted  to  give  it  a  whirl  on  the  air  as 
it  was  being  tested  through  50  and  144  mc. 
The  customer  was  in  a  rush,  though,  so 
it  was  delivered,  and  another  was  built 
strictly  for  six  and  two,  although  it  can  be 
made  to  work  down  to  80  meters  with  a  more 
expensive  switch  and  more  coils.  The  VHF 
model  is  probably  of  most  interest,  so  I'll  con- 
centrate on  it. 

Circuit 

There  are  three  things  that  loom  up  large 
dollar-wise  in  this  six  and  two  meter  ampli- 
fier: the  tube  socket,  the  blower  and  the  tube. 
However,  if  you  have  a  4CX250  or  two  lying 
around  and  are  thinking  of  the  possibilities 
of  a  quarter  kilowatt  on  six  and  two,  this  de- 
sign allows  you  to  switch  bands  with  only  one 
pole  and  one  throw.  You  could  also  use  a  sur- 
plus, inexpensive,  4X150  in  this  circuit. 

The  circuit  in  Fig.  1  has  been  used  success- 
fully up  to  200  mc  here.  It  is  very  hot  on  two 
meters  and  even  more  so  dii  six.  It  can  be  seen 
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Fig.   1.  Schematic  of  the  4CX250  amplifier  for  six 
and  two  meters  using  single  pole  switching. 


to  be  a  trough  line  pi  network  on  two  meters, 
changing  to  a  good  old  coil  type  pi  network 
on  six.  The  switch  is  a  slightly  reworked 
(solder  on  some  strap  copper  leads)  knife 
blade  copper  switch  with  a  porcelain  base  and 
it  sine  does  the  job.  Used  to  sell  for  50c  hi  all 
the  hardware  stores.  Maybe  still  does. 

Note  in  the  circuit  that  the  RF  plate  choke 
is  at  the  low  (for  RF)  end  of  the  plate  in- 
ductor, LI.  This  particular  choke  has  a  slight 
absorption  spot  near  70  mc  which  does  not 
bother  in  any  way  on  six  and  two  meters,  but 
can  be  a  nuisance  when  working  for  complete 
coverage  from  20  to  150  mc.  On  the  job  men- 
tioned I  switched  chokes  from  the  front  panel 
to  jump  over  70  mc. 

RF  output  circuit 

I  would  advise  getting  a  good  socket  with 
the  screen  bypass  built  in.  This  capacitor  is 
in  a  circular  form  around  the  tube,  and  be- 
lieve  me.  there  is  nothing  like  a  round  flat 
disc  for  VHF  and  TJHF  capacitors.  During 
several  weeks  just  spent  on  this  unit  running 
up  and  "down  between  18  and  170  mc  many 
times  with  all  kinds  of  coils,  switches  and 
capacitors,  not  once  did  it  self  oscillate.  And 
this  is  with  no  neutralizing  at  all.  The  built  in 
screen  bypass  is  really  doing  its  job  of  isolat- 
ing the  input  from  the  output  circuit.  It  also 
has  another  job"to  do  as  you  will  see. 

A  word  about  RF  currents  in  screen-grid 
coaxial  tubes  is  in  order  here.  Electrons,  as  is 
well  known,  flow  happily  from  the  cathode  of 
these  tubes  over  to  the  plate,  greatly  attracted 
and  speeded  up  on  their  way  by  the  high 
positive  plate  voltage.  Field  theory  says  that 
an  electron  finding  itself  in  a  vacuum  between 
two  conductors,  one  positive  and  the  other 
negative,    will    accelerate    and    slam    into   the 
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Fig.  2.  Top  and  side  views  of  the  4CX250  amplifier. 


positive  conductor  at  a  remarkable  number  of 
miles  per  hour,  if  the  voltage  is  high.  In  fact 
they  will  get  well  up  towards  the  speed  of 
light  with  many  thousands  of  volts. 

However,  they  do  not  travel  at  the  speed 
of  light  in  tubes  in  amateur  use,  and  thus  are 
subject  to  the  much  talked  about  transit  time 
effect.  The  point  here  is  that  in  order  to  know 
what  is  going  on  RF-wise  in  VHF  and  even 
more  so  in  UHF,  you  should  differentiate  be- 
tween the  electron  flow  and  the  RF  current 
flow.  A  positive  wave  from  the  RF  drive  on 
the  grid  causes  electrons  to  go  through  the 
grid.  With  a  few  landing  on  it  of  course.  At 
the  moment  they  go  through  the  grid  they 
see  the  screen  ahead  of  them  with  all  that 
beautiful  250  volts  positive  on  it  and  away 
they  go  like  dogs  after  the  electric  rabbit. 
Same  thing  happens  all  over  again  as  they 
go  through  the  screen,  only  this  time  they  see 
1500  volts  (minus  the  250  of  the  screen)  and 
really  get  moving.  (This  is  where  the  blower 
conies  in,  by  the  way).  Arriving  at  the  plate 
these  electrons,  being  little  particles  of  nega- 
tive electricity,  cause  the  plate  to  go  negative. 
Now,  watch  out.  The  wave-front  created  on 
the  plate  travels  along  the  plate  line  LI  at 
almost  exactly  the  speed  of  light,  reaches  the 
cold  end  of  the  trough  line  about  a  quarter 
cycle  later  and  then  starts  back  again,  reach- 
ing the  opposing  conductor  that  is,  the  con- 
ductor in  the  tube  that  is  RF-wise  attached  to 
the  walls  of  the  trough  line,  as  is  right  and 
proper.  But  what  is  tbis  opposing  conductor? 
Is  it  the  cathode?  Nope.  The  grid?  Guess 
again.  It  is  none  other  than  the  highly  by-, 
passed  screen.  The  RF  waves  in  the  trough 
line  cannot  get  through  the  screen.  The  screen 


is    thus   the    second   most    important   element 
for  the  RF  output,  not  the  cathode. 

The  cathode  leads  need  to  be  short  for  the 
input  circuit  however.  So,  the  moral  is,  pay 
attention  to  the  plale-screen  RF  circuit  here 
for  those  hundreds  of  watts  out  you  are  look- 
ing for. 

High  power  VHF  trough  lines 

Getting  down  at  last  to  the  actual  construc- 
tion ("tin  cutting")  we  see  in  Fig.  2  a  top 
view  of  the  trough  line,  switch  and  6  meter 
coil.  The  socket  is  mounted  in  the  center  of 
the  front  end  which  is  4  inches  -fev.  4  inches 
thin  brass  ,022  to  .025.  A  flat  box  is  also 
mounted  under  the  socket  with  a  cover  con- 
taining the  blower  pipe  hole.  This  cover  is 
fastened  with  four  screws,  which  allows  work 
on  the  socket  later  if  needed.  A  well  insulated 
and  spaced  low  capacitance  grid  lead  is 
brought  out  to  RFC  1  and  the  grid  input  ca- 
pacity. This  must  be  air  sealed  of  course,  as 
well  as  all  otheTs-  going  through  the  socket 
box,  in  order  that  the  air  from  the  blower  will 
be  forced  through  the  socket,  which  is  de- 
signed for  that  purpose.  The  air  continues  on 
through  the  plate  fins  after  going  through  the 
socket. 

The  tuning  capacitor  Gl  should  be  able  to 
take  care  of  the  B  plus  voltage  of  some  1500 
volts,  or  higher  if  you're  that  anxious.  The  RF 
voltage  may  be  considerably  higher  than  1500 
if  the  plate  circuit  is  operated  unloaded.  (Not 
advisable  for  any  length  of  time!)  Do  not 
make  the  usual  pencil  test  unloaded  without 
having  that  pencil  on  a  stick!  Insulated!  The 
RF  really  rips  out  but  plenty.  Not  just  a  little 
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Fig.  3.  Bias  supply  for  the  amplifier. 

spark   but   a   roaring  arc.   Don't  say  I   didn't 
warn  you. 

The  actual  plate  connection  is  a  thin  copper 
strap  (soft  copper)  with  its  ends  bolted  to- 
gether. The  plate  line,  composed  of  two  1 
inch  straps  at  the  plate  which  are  joined  to- 
gether about  2  inches  from  the  plate  making 
a  single  strap  from  then  on.,  is  soldered  to  the 
plate  strap  in  two  places  as  can  be  seen  in 
Fig.  2. 

Fig.  2  also  shows  the  positioning  of  the 
output  capacitor  C3  and  output  jack  J2.  C2 
and  C3  are  actually  inside  the  front  trough 
line  wall.  The  knife  switch  is  mounted  on  a 
wood  block  about  IJi  inches  which  brings  it 
up  to  level  of  the  plate  tank  line  (2  meters) 
which  is  positioned  in  the  middle  of  the  4 
inch  high  trough  line.  The  flat  handle  of  the 
knife  switch  may  be  extended  through  a  front 
panel.  Insulated!  A  panel  is  advised,  as  the 
switch,  L2,  C2,  and  one  end  of  C3  are  all  at 
high  voltage.  I  used  bakelite  shaft  extenders 
and  mounted  the  front  panel,  3/16  inch  white 
plastic,  about  one  inch  in  front  of  the  front 
wall  of  the  trough  line.  RFC2  is  SO  turns  of 
No.  20  solid,  covered  wire,  2K  inches  hmg, 
wound  on  a  ceramic  form  )L  inch  O.D. 

That  about  does  it  except  for  a  few  details. 
The  output  end  wall  and  the  socket  wall  are 
of  thin  brass,  .022,  some  4  by  4  inches  square. 
The  RF  output  jack  is  mounted  on  a  strap 
which  is  soldered  across  the  top  of  the  trough 
line.  You  can  also  close  the  top  in  with  a  brass 
cover  if  you  wish,  and  the  efficiency  will  go 
up  a  percent  or  so  on  2  meters.  I  have  not 
done  this  yet.  The  output  end  wall  has  a  large 
hole  cut  out  in  the  middle  (not  shown)  for 
the  cold  end  of  the  2  meter  plate  line  to  be 
led  outside  to  the  switch.  Note  that  when 
using  a  pi  network  this  is  only  cold  to  the 
extent  of  being  near  50  ohms. 

Again  a  word  of  caution.  I  tuned  this  rig 
up  frequency-wise  on  low  voltage,  about  250 
to  500  volts.  I  don't  like  to  lose  readers. 

Driver  and  power  supplies 

So  far  I  have  only  driven  this  amplifier  with 
the  "50  Watts  For  $50"  rig  to  be  described 


in  73  Magazine.  The  RF  drive  power,  that  is, 
grid  input  to  the  4X250B,  is  listed  as  from  0 
to  2  watts  in  the  handbooks,  so  take  your 
choice  as  to  drivers.  Even  a  Sixer  should  do  it. 
I  have  used  various  powers  on  the  driver  and 
it  seems  to  settle  out  around  10  to  12  watts 
DC  power  to  the  driver,  with  the  untuned 
grid  circuit,  cable,  and  driver  being  used  here. 
The  cable  connecting  the  driver  at  the  mo- 
ment is  about  5  feet  long.  With  an  untuned 
grid  circuit  this  cable  can  change  the  RF  volt- 
age on  the  grid  up  or  down  a  considerable 
amount  as  can  readily  be  seen.  At  or  near  a 
quarter  wave  length  and  tuned  by  the  grid- 
cathode  input  capacity  of  the  4X250B  there 
could  be  a  lot  more  RF  on  the  grid  than  with 
a  half  wave  on  the  line  where  one  could  ex- 
pect something  like  the  exciter  link  voltage  to 
be  found  on  the  grid. 

Exciter  drive  power  and  modulation  of  the 
driver  should  be  adjusted  while  listening  to 
your  own  voice  or  with  a  scope.  You'll  soon 
see  why  when  you  do  it. 

Bias  supply 

We  had  some  trouble  at  first  with  a  large 
jump  in  grid  bias  voltage  under  RF  excitation 
and  modulation.  This  was  due  to  the  bias 
source  not  being  "stiff"  enough,  and  was  reme- 
died by  the  bias  supply  shown  in  Fig.  3.  Using 
this  supply  the  negative  voltage  was  70  with- 
out RF  drive,  80  with  drive,  and  about  85 
when  modulating  the  driver.  The  Variac 
shown  in  the  primary  of  the  bias  supply  is  of 
course  a  better  method' of- regulating  such  a 
supply  than  a  potentiometer  network  in  the 
DC  output. 

Screen  supply 

Nothing  fussy  about  the  screen  supply.  Just 
0  to  300  volts,  50  ma,  adjusted  by  another 
Variac.  The  "Turn  On"  switch  has  a  115  volt 
outlet"  which  goes  to  the  HV  Variac,  which  is 
in  the  primary  of  the  HV  transformer.  This 
allows  the  screen  and  HV  to  be  tinned  on  at 
the  same  time. 

HV  supply  •. 

Again  nothing  special.  I'm  using  my  old 
KW  job,  tapped  down  to  1500  volts  AC  max- 
imum. And  of  course,  another  Variac!  Cau- 
tion! Do  not  operate  the  tube  with  the  screen 
on  the  plate  off!  All  those  electrons  which  are 
supposed  to  go  to  the  plate  land  on  the  screen 
and  wowie,  what  screen  current!  Very  bad  for 
a  $38  tube. 
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Results 

First,  be  sure  that  there  is  at  least  50  or  so 
volts  negative  bias  on  the  grid  and  that  it  can 
be  varied.  Set  the  screen  for  about  100  to  150 
volts  and  the  plate  for  say,  500  volts.  This  is 
without  any  RF  drive.  No  plate  current  should 
show.  Drop  the  bias  down  carefully.  Plate  cur- 
rent and  screen  current  should  begin  to  show. 
Adjust  the  plate  current  to  about  100  ma  for 
a  start.  Then  apply  drive  on  6  meters  using  a 
dummy  load,  for  example  a  100  watt  bulb  in 
J2,  Plate  current  should  jump  up  to  some 
200  ma.  A  good  plate  dip  should  now  show 


under  resonance  on  rotating  CI  with  C2  at 
maximum.  Adjust  C2  for  load,  returning  with 
CI.  This  pi  network  should  adjust  nicely  from 
a  large  plate  dip  and  little  RF  output  with 
C2  at  maximum,  through  a  maximum  RF  out 
at  the  proper  setting,  and  on  to  very  flat  or  no 
tuning  at  all  with  C2  at  minimum.  This  last  is 
not  the  place  to  leave  C2  and  plate  current 
will  be  heavy.  A  litde  practice  will  show  you 
how  to  operate  the  pi  net.  The  maximum  RF 
output  point  is  very  noticeable  over  quite  a 
narrow  range  at  or  near  the  proper  setting  for 
C2.  On  2  meters  of  course  there  will  be  a 
great  deal  less  of  C2  for  maximum  output. 


All  Band  Switching? 


As  mentioned  in  the  introduction  of  this  ar- 
ticle, this  circuit  can  be  used  in  a  real  "all- 
band"  amplifier— at  least  down  to  eighty 
meters.  Perusal  of  many  journals  turned  up 
several  articles  on  the  4X150  series  tubes,  hut 
most  ol  these  used  on  two  meters  called  for 
large  plumbing  in  the  form  of  IK"  tubing 
which  is  not  easy  to  work  with.  None  of  them, 
to  my  knowledge,  used  switching  from  two 
to  six— or  lower. 

Being  an  ardent  VHF-UHF  contriver  since 
the  pre-WWII  days  on  five  meters,  I  have 
always  been  slightly  annoyed  by  articles  and 
rigs  with  the  title  "all-band"  only  to  find  the 
range  to  be  eighty  through  ten.  With  this 
amplifier  you  can  switch  from  two  to  eighty 
meters.  You  can  also  build  it  out  of  copper- 
clad  bakelites  and  thin  brass  without  going  to 
plumbing.  Fig.  4  shows  the  circuit  when  go- 
ing down  to  20  me,  which  I  have  done,  or  all 
the  way  down  to  80  meters,  which  I  have  not 
done  yet.  Note  particularly  the  shorting  of  all 
coils  not  used,  by  the  multiple  arms  of  the 


BAND5W1TCH    SHOWN    IN 
2-METER   POSmOM- 
RCTATE    CLOCK-WISE 
Ta  CHANGE  BAWDS 


~*^300  OR   300p* 


Fig.  4.  "All  band"  version  of  the  amplifier. 


Here's  the  continuous  coverage  20-L5jP  mc  laser 
modulator  that  led  to  the  simpler  six  and  two 
amplifier. 


switch,  and  the  ..switching  in  of  additional 
loading  capacitors  as  the  wavelength  in- 
creases. 

SI  is  shown  in  the  2  meter  position.  The 
Radio  Switch  Coip.  of  Marlboro,  N.J.,  makes 
excellent  units'  of  this  type  in  a  variety  of 
sizes.  Personally,  I  have  always  favored  one 
complete  operating  position  per  band,  but 
this  rig  may  change  that.  A  complete  rig  per 
band  can  get  a  little  expensive,  which  is  why 
I  like  Compactrons  and  the  simplest  t\npe  of 
rigs  possible.  I  like  to  sit  down  at  a  table  and 
have  the  2  meter  antenna  connected  to  the  2 
meter  rig,  the  2  meter  converter,  etc.  Well, 
that  is  for  you  to  decide,  and  this  switching 
amplifier  gives  useful  food  for  thought.  If  you 
get  up  beyond  the  500  volt,  100  watt  class, 
the  modulators  get  cumbersome,  so  one  big 
modulator  could  be  switched.  You  have  to 
suit  yourself  on  this  complex  question. 
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new  from 
MOSLEY 


Here's  the  greatest  advance  in 
mobile  history  -  -  the  Lancer  1000 
rated  for  1000  watts  DC  input  or 
2000  watts  P.E.P.  S5B  (input  to 
the  final).  Now  enjoy  the  ultimate 
in  5-band  mobile  DX'ing  with  one 
dependable  high  power  rated  anten- 
na featuring: 

(1)  Interchangeable  coils  for  your 
favorite  bands  -  -  75,  10,  40,  75/80. 

(2)  Direct  coupling  on    10  meters. 

(3)  Mosley-designed  corona  ring  at 
antenna  tip  for  elimination  of 
corona  power  losses.  (4)  Capacity 
coupled  top  whip  section  for  maxi- 
mum antenna  efficiency.  (5)  52  ohm 
impedance.  (6)  VSWR  1.5/1  or  less 
on  all  bands.  (7)  Hinged  whip  for 
easy  fold-over.  t(8)  Lower  antenna 
section  reverses  to  provide  choice 
of   hinge    use   on    trunk    or  bumper. 

FOR  MORE  INFORMATION  WRITE: 
(code  no.  95 A) 
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Now  check  for  good  modulation  using  a 
timed  diode,  transistor  amplifier,  and  padded 
earphones  as  explained  in  previous  articles. 
This  little  system  allows  you  to  hear  yourself 
as  others  hear  you! 

There  are  several  adjustments  for  an  AM 
linear.  The  amount  of  RF  drive  is  important; 
the  fixed  bias  on  the  grid;  the  amount  of 
driver  modulation;  the  screen  voltage;  and  the 
RF  loading  of  the  plate  circuit.  The  effects  of 
these  are  readily  heard  while  listening  on  the 
"system".  All  handbooks  on  AM  linears  men- 
tion the  adjustments  as  "critical".  If  you  try 
to  put  one  on  the  air  without  listening  to  it 
yourself,  this  could  be  true.  But  if  you  have 
the  means  to  hear  what  is  going  out,  then  I 
do  not  agree.  1  have  left  the  adjustments  alone 
for  weeks  and  still  OK.  Modulation  reports, 
"Excellent,"  "modulation  a  little  heavy  but 
good,"  and  so  on.  Don't  forget  that  an  AM 
linear  is  66%  efficient  RFwise  under  driver 
modulation.  Not  33%  as  sometimes  mentioned 
by  handbooks.  Some  of  them  (handbooks) 
have  only  committed  "sins  of  omission"  by 
just  mentioning  the  33%  and  not  saying  any- 
thing about  the  66%. 

This  article  mainly  concerns  obtaining  6 
and  2  meter  RF  with  a  low-cost  simple  switch. 
This  it  does!  I  have  received  various  reports 
running  from  "an  increase  of  1  S  unit,"  to 
"you  went  up  3  to  4  S  units"  comparing  the 
linear  with  the  50  watt  set.  Also,  I  have  by 
no  means  pushed  it  yet,  running  only  about 
200  ma  and  1000  volts  maximum  so  far.  Will 
try  high  level  modulations-Mid  more  power 
later.  After  all,  this  bottle  (ceramic  it's  true) 
is  conservatively  listed  at  250  watts  output  in 
the  tube  handbooks,  so,  we'll  see. 

...  K1CLL 

*A  scope  is  recommended.  Editor. 


.  That  Pretty  Anodizing 

Many  fellows  who  build  gear  for  themselves 
are  very  happy  when  they  get  hold  of  some 
of  the  beautiful  anodized  aluminum  that  is 
available.  It  makes  attractive  construction 
projects,  but  they  unfortunately  often  work 
very  poorly.  The  culprit  is  that  beautiful  finish. 
Aluminum  anodizing  forms  one  of  the  finest 
insulators  known.  It  is  almost  glass-hard  and 
has  excellent  dielectric  strength.  So  when  you 
used  anodized  aluminum,  scrape  it  thoroughly 
any  place  you  expect  electrical  contact  to  exist. 
Don't  rely  on  toothed  lockwashers.  Remove 
the  finish  by  sanding  until  you  see  that  ugly 
bare  aluminum, 

.    .    .  Jack  Bayha  WSBPY 
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Beam 
Advanced 


3  You've  been  hearing  about  it  —  maybe 
you've. worked  Carl  Mosley  W0FQY- 
'The  Old  Man  Himself  using  it.  Now  here  it  is  ...  A  Revolutionary  New 
3-element  beam  featuring  an  advanced  Mosley-engineered  matching  sys- 
tem called  'Broad  Band  Capacitive  Matching'  with  coax  fed.  balanced 
element  for  more  efficient  beam  performance  and  extra  gain  over  compara- 
tive  3-element  beams.  A  New  Tri-Band  beam  rated  for  1  KW  AM/CW  &  2 
KW  P.E.P.  input  to  the  final  amplifier  SSB  on  10,  15,  &  20  meters;  with 
a  full  8  db.  gain  on  all  three  bands  over  reference  dipole  (10.1  db,  com- 
pared to  isotropic  source);  a  maximum  front-to-back 

.  .  „  The  CLASSIC  33  .  .  .  This  new  rugged  beam  in  the  Mosley  Trap- 
Master  tradition  of  quality  beams  brings  you  all  the  exclusive  features 
of  high  priced  beams  —  added  gain,  improved  boom  to  element  and  mast 
clamping;  wider  element  spacing.  Priced  well  within  your  budget.  What 
more  could  you  possibly  want  in  a  3-element  Tri-Band  beam? 

.  ,  ,  For  Further  Information  Write  Code  97  .  .  . 
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4610    N.   LINDBERGH  BLVD., 
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Hartlond  Smith  W8WD 
467  Park  Avenue 
Birmingham,  Michigan 


The 

Bee  Eliminator 


Tired  of  having  to  promote  antenna  raising 
or  lowering  bees  whenever  you  want  to  try  a 
new  beam  or  repair  an  ailing  sky  wire?  The 
Bee  Eliminator  will  free  you  forever  from  the 
need  for  borrowed  muscles  when  it  is  tower 
wrestling  time.  Constructed  of  readily  avail- 
able material,  this  simple  device  offers  the  ad- 
vantages of  a  tilt-over  tower  at  a  fraction  of 
the  tilt-over  tower's  cost. 

The  prototype  illustrated  in  the  accompany- 
ing photo  and  sketches  consists  of  a  U-shaped 
wooden  support  and  several  pieces  of  W  gal- 
vanized pipe  fashioned  into  the  drum  and 
crank  of  a  hand  operated  winch.  The  dimen- 
sions shown  are  not  critical  and  so  they  may 
be  altered  to  suit  your  own  requirements. 

If  you  can't  mount  the  winch  at  the  corner 


W8VVD  is  a  self-employed  mail  order  dealer 
of  8  mm  film  and  supplies.  He's  written^  many 
articles  for  all  of  the   electronics  magazines. 


a"  «pfi£ 
-("■i*o*oci  *ta£5 
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Fig.  2,  Side  view  of  winch. 

of  the  house,  as  in  the  author's  case,  increase 
the  length  of  the  side  boards  from  8"  to  20" 
to  provide  plenty  of  knuckle  clearance  for 
your  cranking  hand.  A  reduction  in  the  crank's 
length  is  not  recommended,  since  the  shorter 
you  make  it,  the  harder  you'll  have  to  work 
when  raising  the  tower. 

A  14"  steel  rod  acts  as  a  safety  stop  to  pre- 
vent the  crank  from  running  backwards  when 
the  winch  is  unattended.  The  stop  should 
always  be  pushed  to  the  right,  except  when 
you  are  actually  turning  the  crank.  Small  bolts 
in  the  ends  of  the  rod  keep  it  from  acciden- 
tally sliding  out  of  the  U-frame. 

Provided  there  is  no  more  than  a  400  pound 
strain  on  the  pulley  attached  to  the  tower,  you 
can  use  the  Bee  Eliminator  without  modifica- 
tion. Greater  loads,  however,  will  require  %" 
nylon  rope,  heavy  duty'  pulley*  and  added 
bracing  of  the  winch  box.  Manila  rope  should 
be  avoided  because  it  lacks  both  the  strength 
and  excellent  weathering  properties  of  poly- 
ethylene and  nvlon.  .   .   .  W8VVD 


1/4    POLYETHYLENE 
WATER-3K]IN6  TOPE 


TCWEJ!    u-BOLTEO 
TO  HOUSE    HERE 


W"l  v?*  B"  wtwnuu   **a_E 


Fig.  1 .  Top  view  of  winch. 


Fig.   3.    Method   of  stringing    rope   between   tower 
and  winch. 
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Carmen   Dtodati   K3PXT 
93  N.  Hilltop  Drive 
Churchville,  Pa. 
Photos  by  W3IKH 


The  Six  Meter  Jewel 

A  complete  six  meter  VFO  controlled 
fifty  watt  transmitter. 


"Well,  the  rig  here  is  home  brew."  A  re- 
quest for  additional  information  reveals  the 
following:  Power  supply,  modulator,  exciter 
and  vfo  are  on  separate  chassis  complete  with 
interconnecting  cables. 

Since  many  hams  do  not  have  rack  mounted 
equipment,  the  resulting  conglomeration  of 
cables  and  chassis  is  usually  not  scenic.  The 
average  ham,  by  nature  a  procrastinator,  never 
quite  gets  around  to  removing  the  haywire 
appearance  which  is  normally  generated  in  his 
anxiety  to  get  the  new  rig  on  the  air. 

If  signal  reports  are  satisfactory,  appearance 
be  darned!  The  rig  works  swell  (the  ultimate 
goal)  so  why  worry.  If  anything  goes  wrong 
with  the  rig,  we'll  take  care  of  it  then. 

Pictured  here  is  a  6  meter  gem  designed 
and  constructed  by  W3GMA  and  K3PXT, 
Two  identical  units  have  been  constructed,  the 
only  variation  between  the  two  is  a  result  of 
parts  available. 

As  to  function-K3FYB,  harmonic  of  PXT, 

K3PXT  is  an  employee  of  the  Frankford  Ar- 
senal, Metrology  and  Calibration  Group.  The 
Jewel  is  a  club  station  (K3WBI)  project  for 
some  of  the  club  members. 


can  attest  to  7  states  the  first  day  of  operation, 
and  has  since  worked  23  confirmed  states  with 
very  little  effort.  Signal  reports  were:  You're 
5-9  phis,  lots  of  QRM  on  yoia*  frequency  om, 
but  you're  pounding  right  through,  absolutely 
no  difficulty  copying  your  station,  beautiful 
clean  crisp  signal,  etc.  In  general  reports  have 
been  such  that  MYL  is  kept  busy  sewing  on 
the  shirt  buttons. 

The  cost  of  this  unit  is  negligible  since  most 
of  the  parts  have  been  salvaged  from  dis- 
carded idiot  boxes.  Parts  not  available  from 
passe  boob~  tubes  were  purchased  surplus. 

Most  important  is  the  feeling  of  pride  with 
the  statement,  "Well  the  rig  here  is  home- 
brew," while  surveying  the  neat  compact  rig 
that  you  have  built  and  are  operating. 

Circuit  description 

The  power  supply  uses  a  single  transformer 
for  both  low  and  high  voltage.  The  low  voltage 
section  uses  two  6AX4"s  in  a  full  wave  recti- 
fier circuit.  Capacitor  input  insures  minimum 
hum  in  the  audio  circuits.  The  high  voltage 
circuit  consists  of  a  5U4,  combined  with  the 
rectifying  elements  of  the  6AX4's  as  a  bridge 
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Fig.  1 ,  The  Six  Meter  Jewel  rf  section  and  modulator. 


circuit.  Choke  input  provides  good  regulation 
for  the  6146.  A  dpst  switch  removes  the  de 
voltages  from  the  plates  of  all  tubes  for  stand- 
by operation,  while  simultaneously  deenergiz- 
ing  the  Dow  Key  ant  relay. 

The  rf  section  uses  a  5763  as  an  electron 
coupled  Hartley  oscillator  which  tunes  from 
8.3  to  9  mc.  The  tuned  circuit  of  the  oscillator 
is  loaded  wtdi  a  high  C  to  L  ratio  for  good 
stability.  A  voltage  regulator  supplies  the 
screen  grid  ( oscillator  plate )  which  is  electron 
coupled  to  the  plate  circuit.  This  electron 
coupling  isolates  the  oscillator  from  the  fol- 
lowing stages.  The  combined  high  C  to  L 
ratio,  voltage  regulation  and  electron  coupling 
results  in  a  very  stable  vfo  with  effectively 
negligible  frequency  shift. 

The  plate  circuit  of  this  stage  is  a  frequencv 
triplet,  capacitance  coupled  to  the  following 
doubler  stage.  The  doubler  is  in  turn  capaci- 
tance coupled  to  the  input  of  the  final  at  the 
operating  frequency,  with  a  very  healthy  4 
to  5  ma  of  grid  drive  throughout  the  entire 
6  meter  band.  The  output  of  the  final  utilizes 
the  very  flexible  pi-coupled  network  for 
greater  harmonic  attenuation,  and  relatively 
constant  impedance  throughout  the  entire 
band.  An  additional  advantage  to  this  method 
of  coupling  is  that  it  may  be  used  at  some 
future  date  as  the  input  to  an  amplifier  fur 
additional  power,  when  deemed  necessary. 

The  modulator  section  is  straight  forward, 


using  three  stages  of  RC  amplification  before 
a  direct  coupled  hot  cathode  paraphase  ampli- 
fier, which  feeds  a  pair  of  old  reliable  6L6"s, 
operating  class  AB1,  for  plate  modulation.  The 
umbypassed  cathodes  of  the  amplifier  com- 
bined with  the  direct  coupled  paraphase  am- 
plifier, results  in  excellent  frequency  response. 
Most  important,  however,  is  the  elimination  of 
an  interstage  transformer's  spacelffid  cost. 


Bottom  view  of  the  Six  Meter  Jewel. 
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Construction 

The  complete  transmitter  is  constructed  on 
a  12  x  10  x  3"  chassis.  The  front  pane]  is  12 
x  8".  Its  sole  purpose  is  to  mount  the  meters. 
The  meter  at  the  left  is  the  modulation  indi- 
cator which  at  the  time  the  pictures  were 
taken  was  not  wired  in  because  of  the  author's 
inability  to  scrounge  the  necessary  diodes  at 
the  time.  This  meter  is  used  to  ascertain  that 
modulation  does  not  exceed  100%,  thus  avoid- 
ing splatter  and  distortion.  The  center  meter 
is  the  final  amplifier  plate  current  and  the 
meter  to  the  right  is  the  final  grid.  Using  the 
proper  shunts,  multipliers,  and  switch,  one 
meter  can  be  used  to  monitor  these  circuits. 
The  individual  meters  provide  simultaneous 
monitoring  of  the  important  circuits  and  an 
instant  indication  of  any  difficulties  that  may 
arise  during  transmissions. 

The  oscillator  dial  (lower  center)  is  a  Na- 
tional Velvet  Vernier  drive.  This  unit  requires 
no  mechanical  change  and  is  mounted  directly 
to  a  Hammerlund  MC  SOS  variable  capacitor. 
The  dial  is  marked  0  to  100.  A  calibration 
chart  may  be  used  for  frequency  identification, 
or  the  spot  switch  technique  of  zero  beating 
the  receiver  can  be  used  to  determine  fre- 
quency within  the  calibration  accuracy  of  the 
receiver.  The  latter  method,  of  course,  is  the 
most  practical. 

The  6146  final  is  mounted  in   a  horizontal 


position  beneath  the  chassis.  Small  holes 
spaced  &  inch  apart  on  the  top  and  side  of 
chassis  provide  sufficient  ventilation  for  cool- 
ing. This  method  of  mounting  the  final  makes 
efficient  use  of  space  that  would  normally  be 
wasted. 

In  general,  the  layout  is  simple.  There  is 
no  crowding  of  component  parts,  ample  room 
for  wiring  and  soldering,  nor  is  the  rig  con- 
structed elevator  fashion  (level  on  level)  as 
can  be  seen  from  the  photos;  practically  all 
component  parts  are  easily  accessible  for  trou- 
ble shooting  when  required. 

Calibration  and  adjustment 

The  if  section  is  adjusted  for  proper  fre- 
quency stage  by  stage  with  the  aid  of  a  grid 
dip  meter.  The  over  modulation  indication 
meter  is  adjusted  as  follows:  speaking  nor- 
mally into  the  microphone  adjust  the  modula- 
tion control  until  the  needle  deflects  sharply 
upwards  at  speech  peaks.  The  upward  swing 
of  the  meter  now  indicates  that  modulation  is 
in  excess  of  100^.  Now  slowly  turn  back  the 
modulation  control  to  the  point  where  meter 
movement  no  longer  occurs  at  peaks. 

The  meter  effectively  eliminates  the  need 
for  a  scope  for  modulation  adjustment  and 
permits  easy  adjustment  for  obtaining  100% 
modulation  with  no  fuss, 


Top     view     of 
Meter  Jewel. 


the     Six 


73   MAGAZINE 


S7ANCOR04IO 


EeV  7A  TO  ALL   OTHEH    RLS. 
1> 

Fig.  2.  Power  section  of  the  Six  Meter  Jewel, 

The  filaments  should  be  set  to  on,  at  least 
a  half  hour  before  operation  to  ascertain  mini- 
mum drift  of  the  oscillator,  however,  the 
longer  the  filaments  are  on  the  more  stable  the 
oscillator.  Set  the  Trans.  Rec.  switch  to  Trans. 
and  adjust  the  tripler  tuning  and  doubler  tun- 
ing for  maximum  grid  drive.  Adjust  the  plate 
tuning  for  minimum  plate  current  and  the 
plate  loading  for  maximum  indication.  Alter- 
nate between  the  two  until  a  plate  current  of 
120  ma  is  obtained. 

When  changing  frequency,  it  is  not  neces- 
sary to  retune  the  transmitter  unless  the  grid 
current  drops  below  3  ma;  it  is  only  essentia] 
to  redip  the  plate  tuning  and  adjust  the  plate 
loading. 

Conclusion 

This  rig  as  constructed  is  ideally  suited  for 

the  ham  who  has  a  limited  operating  space, 
its  size  is  such  that  it  is  easily  transported  from 
Qth  to  Qth  during  periods  of  mobility  (vaca- 
tions, etc.). 

It  is  the  writer's  intention  to  construct  trans- 
mitters of  this  type  for  several  bands,  each 
transmitter  completely  independent,  yet  capa- 
ble of  driving  an  amplifier  for  greater  power 
when  deemed  necessary. 

Most  important  a  breakdown  in  one  trans- 
mitter will  not  curtail  operating  activities  for 
more  than  a  single  band.  Meanwhile  we'll  look 
for  vou  on  6  meters. 

.    .    .   K3PXT 
Coil  Tabic 

LI.  Oscillator,  9  turns  number  20  on  3,i"  ceramic  form. 

Tapped  third  turn  from  cold  end. 
L2.  Tripler,  Like  LI,  but  no  tap. 
L3.  Doubler,  5  turns  #18,  W  diameter,  s,a"  long. 
LA.  Plate,  5  turns  #14,  34"  diameter,  %"  long. 
RFC1-  6  turns  #22,  <V  diameter,  spaced  wire  diameter. 
RFC2,  3.  Ohmite  Z50. 
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A  formula  for  optimum  spaced — 
optimum  gain  parasitic  antennas 


The  Ascendency  Curve  Yagi 


Robert  Cooper  K6EDX/W5KHT 
c/o  Valley  Vision,  Inc. 
P.O.  Box  4079 
Modesto,  California 


When  the  Japanese  physicist,  Doctor  Yagi, 
released  his  design  formulae  for  the  now 
famous  antenna  design  which  carries  his  name, 
a  new  era  in  directional,  narrow  band,  rela- 
tively high  gain  antenna  performance  was 
born. 

In  the  nearly  three  decades  that  have  followed 
many  an  ardent  antenna  man  has  attempted 
to  improve  or  refine  the  basic  yagi  formulae 
and  some  have  met  with  varying  degrees  of 
success. 

Most  recently,  although  the  period  extends 
back  more  than  ten  years,  the  very  long-many 
elemented  version  known  variously  as  the  Long 
John  and  long  yagi  has  captured  the  spot- 
light in  amateur  antenna  design  circles. 
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BIRD    VSWR    METER,  MODEL  43 

IOC  MW.  OUTPUT   ON    222.5  MC 
»'-  B'  -AREA   OF  CtBREMT    MEASlMkENTS   IN  CHARTS    NO.  1.2.3 
A-  B  -TEST    RANGE   RATH   (ESO  FT.t 

Fig.   1 .  Test  set  up  for  the  antenna  measurements 
described  in  the  text. 


This  antenna  design,  sporting  six  or  more 
parasitic  elements,  has  developed  along  the 
theoretical  lines  of  "if  a  little  bit  is  good,  a  lot 
is  better";  referring  to  the  total  number  of  in 
line  elements  in  the  antenna  plane. 

Unfortunately  this  is  not  always  true.  The 
mere  presence  of  additional  elements  is  no 
guarantee  that  performance  of  the  antenna 
will  improve.  And  in  fact  the  converse  has 
been  found  to  be  true  if  the  designer  is  not 
extremely  careful  as  to  where  he  places  his 
elements  and  how  they  inter-act  with  other 
elements  in  the  same  or  -similar  planes. 

Very  briefly,  the  basis  for  any  parasitic 
antenna  is  the  driven  element  or  dipole.  With 
the  addition  of  a  longcr-than-dncen  element 
element^  (the  reflector)  the  radiation  pattern 
of  the  dipole  changes  from  bi-directional  to 
uni-directional.  And  the  characteristic  feed 
impedance  of  the  driven  element  changes;  it 
lowers. 

Witfr  the  addition  of  the  first  shorter-than- 
driven  element  element  (the  director)  the 
radiation  pattern  of  the  antenna  changes  still 
further,  narrowing  in  the  front  (i.e.  through 
the  director  element).  And  the  characteristic 
feed  impedance  changes  once  again;  still 
lower. 

Beyond  this  point  (the  three  element  beam) 
the  addition  of  parasitic  elements  usually  takes 
place  ahead  of  the  first  director.  And  with 
each  additional  director,  the  theory  is  that  the 
forward  horizontal  and  vertical  radiation  pat- 
terns sharpen  resulting  ultimately'  in  a  highly 
directional  antenna  that  radiates  essentially 
only  in  the  forward  direction  over  a  compara- 
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tively  narrow  horizontal  and  vertical  field. 

However  as  additional  directors  are  added 
to  the  antenna,  each  one  has  a  corresponding 
"field  effect"  on  those  elements  already  pres- 
ent and  many  of  these  elements  will  in  turn 
have  an  affect  on  the  characteristic  feed  im- 
pedance of  the  driven  element;  lowering  this 
impedance  still  further. 

At  some  point  in  the  addition  of  directors 
the  feed  impedance  fluctuations  stabilize  and 
only  the  forward  pattern  (and  to  a  small  ex- 
tent the  side  lobes)  are  further  affected  as 
additional  elements  are  mounted. 

Inter-element  relationships 

The  primary  consideration,  then,  in  the 
careful  design  of  any  optimum  gain  parasitic 
antenna  is  the  careful  derivation  of  the  final 
operating  position  of  the  various  parasitic  ele- 
ments. Inter-element  relationships  is  of  pri- 
mary concern. 

A  number  of  test  books  and  published 
sources  contain  reference  data  for  the  design 
of  optimum  gain  vagi  antennas.  If  you  will 
carefully  analyze  these  standard  sources  you 
will  quickly  discover  that  no  two  are  alike  and 
many  differ  widely  in  approach. 

Most  however  claim  to  have  reasonably  co- 
inciding results. 

Anyone  who  has  worked  with  parasitic  an- 
tennas is  aware  that  two  widely  diverse  sets 
of  dimensions  for  two  antennas,  each  to  per- 
form over  the  same  frequency  range,  will  de- 
liver two  widely  diverse  sets  of  performance 
parameters. 

Our  aim  here  is  simple.  To  illustrate  under 
carefully  controlled  laboratory  conditions  the 
inter-element  relationsliips  found  in  parasitic 
element  antennas  of  up  to  eight  elements,  and 
to  suggest  that  any  VHF-UHF  antenna  en- 
thusiast following  the  procedures  outlined  here 
will  have  as  a  finished  product  a  vagi  antenna 
that  squeezes  an  extra  10  to  20  percent  for- 
ward gain  into  the  troposphere,  with  each 
parasitic  element  delivering  true  optimum 
performance. 

Measured  inter-element  relationships 

All  design  work,  measurements  and  results 
were  gathered  under  reasonably  pure  labora- 
tory antenna  test  range  conditions  using  the 
equipment  set  forth  in  Fig.  1.  The  results  here 
have  been  duplicated  over  a  wide  range  of 
frequencies  covering  50  to  950  mc  and  com- 
parative analysis  has  been  performed  using 
both  commercial  and  so-called  standard  hand- 
book design  vagi  antennas  in  the  amateur  144 
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►  DIRECTION   OF  HCtSUREMEMT  ALONG  BOOM 


Fig.  2.  The  measured  current  peaks  found  in  front 
of  the  driven  element  (dipole)  of  the  test  222.5 
mc  vagi  when  the  driven  element  was  mounted  by 
itself  on  the  test  boom.  Note  the  32  inch  (0.6 
wavelength)  symmetrical  current  (power)  peaks  as 
the  test  receiving  dipole  and  meter  were  moved 
away  from  the  driven  element 


and  220  mc  bands. 

In  each  instance  the  test  results  indicated 
an  improvement  in  forward  gain  over  con- 
ventional existing  antennas  or  designs  varying 
from  a  low  of  ten  percent  on  the  better  de- 
signs to  a  high  of  2TO  on  those  not  so  good. 

Reference  is  first  made  to  Fig.  2.  This  illus- 
trates the  principal  of  measured  wave  fronts 
or  current  points  as  found  along  the  forward 
(right  angle)  path  of  fire  from  a  gamma 
matched  and  resonant  222.5  mc  driven  ele- 
ment, suspended  on  the  test  range. 

A  floating  reference  pick  up  dipole  feeding 
a  micro-ammeter  field  strength  indicator  was 
moved  along  the  horizontal  radiation  plane  of 
the  driven  element  and  measurements  made 
of  the  physical  distance  between  correspond- 
ing current  peaks.  These  distances  are  plotted 
on  chart  number  one,  and  they  correspond  to 
0.6  wavelength  in  free  space  at  the  operating 
test  frequency  of  222.5  mc.  (Note:  0.6  wave- 
length is  an  observed  phenomenon  and  should 
not  be  confused  with  0.5  wavelength  current 
peaks  normally  "assumed  in  antenna  theory 
discussions.) 

In  step  number  two  a  reflector  element,  5% 
longer  than  the  driven  element  at  the  test  fre- 
quency, was  mounted  on  the  same  boom  with 
the  driven  element,  and  a  down-test  range 
field  strength  meter  was  observed  while  the 
reflector  was  positioned  for  optimum  forward 
gain. 

In  step  number  three  a  2.5%  shorter-than- 
driven  element  director.,  was  mounted  on  the 
same  boom  and  the  identical  down  range  field 
strength  indicator  was  utilized  to  position  the 
director  in  the  position  on  the  boom  where 
optimum  forward  gain  could  be  measured. 

In  both  steps,  the  addition  of  the  reflector 
and  the  addition  of  the  first  director,  the 
gamma-matched  driven  element  was  re-tuned 
for  optimum  loading  and  minimum  VSWR  as 
indicated  on   a  Bird  thru  line  meter  with  a 
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250  milliwatt  element.  In  each  case  the  VSWR 
was  lower  than  1.2  to  1  after  adjustment. 

Fig.  3  references  the  physical  spacing  of 
each  element,  with  its  neighbor  or  neighbors, 
starting  with  the  addition  of  the  reflector  ele- 
ment. 

Fig.  3  should  be  studied  at  this  time.  Here 
the  reader  will  observe  that  as  additional  di- 
rectors, beyond  the  first,  are  added,  and  the 
down  range  relative  field  strength  of  the  an- 
tenna increases,  various  changes  take  place 
in  the  physical  spacings  of  the  already  posi- 
tioned elements  and  the  gamma-match  set- 
ting. 

After  the  second  director  is  added  (i.e.  the 
four  element  parasitic)  the  gamma  setting 
becomes  uniform  indicating  that  in  this  par- 
ticular design  approach  any  five  or  more  ele- 
ment beam  (using  three  or  more  directors) 
will  load  with  the  same  gamma  (or  other  form 
of  matching)  setting  as  a  four  element  (with 
two  director  elements). 

In  Fig.  3  pay  particular  attention  to  the 
addition  of  the  fifth  director. 

Keep  in  mind  that  in  each  case  the  addi- 
tion of  each  element  was  made  solely  on  the 
basis  of  locating  the  element  where  (after  all 
other  inter-element  relationships  were  com- 
pensated)   optimum  forward  gain  resulted. 

With  the  addition  of  the  fifth  director,  the 
human  urge  to  want  to  locate  it  approximately 


14-18  inches  ahead  of  the  fourth  director  was 
great,  even  though  the  antenna  test  range 
measurement  equipment  indicated  that  opti- 
mum gain  was  actually  nearly  34/2  inches 
ahead  of  the  fourth  director. 

To  the  eye,  the  fifth  director  seemed  to 
want  to  locate  where  the  sixth  should  go,  and 
a  gaping  hole  existed  in  the  boom  position 
where  the  fifth  should  be! 

This  particular  episode  cost  us  move  than  a 
week  of  back  tracking  and  re-building,  but 
the  results  always  came  out  the  same,  regard- 
less of  such  variously  tried  changes  as  height 
of  the  antenna  above  ground,  vertical  or  hori- 
zontal polarization,  and  so  on. 

The  real  surprise  after  this  stage  of  devel- 
opment came  with  the  addition  of  the  sixth 
director.  Our  assumption  was  that  it  should 
locate  another  34/£  inches  (approximately) 
ahead  of  the  fifth  physical  director.  We  tried 
this  and  the  field  strength  diminished.  At- 
tempts to  position  it  in  the  general  area  of 
14-18  inches  ahead  of  the  fifth  director  (as 
the  other  prior  directors  had  spaced  out)  met 
with  a  very  slight  4!?  improvement  in  down 
range  field  strength. 

On  a  hunch  the  sixth  director  was  placed  in 
the  "hole"  where  the  fifth  should  have  located, 
and  after  some  small  amount  of  inter-element 
juggling,  the  antenna  gain  jumped  and  the 
final  positioning  shown  resulted! 
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DIPOLE 
Odb  GAIN 


DIPOLE  /  REFLECTOR 
5.2  db   GAJN 


£» POLE  /REFLECTOR 
I  DIRECTOR 
7.9  d&    GAIN 


OJPOLE  /REFLECTOR 
2  DIRECTORS 
9.     db  GAIN 


DIROLE/ REFLECTOR 
3  DIRECTORS 
10.1  db   GAIN 


DIPOLE/  REFLECTOR 
4   DIHECT0H5 
10.4  db  CAIN 


OIPDLE/ REFLECTOR 
5   DIRECTORS 
1 1.0  db   GAIN 


DtPOLE  /  REFLECTOR 
6  DIRECTORS 
13.1  db  GAIN 

Fig.  3.  Results  of 
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ELEMENT   LOCATIONS  /  SPACINGS 

10%" 

KH4* 

10%" 

IOVa" 

IO%" 

16%" 

- 

ICHA" 

107s" 

17%; 

14'Vk 

10V," 

ICW 

\6s/m 

17%" 

I5W 

IOV41' 

10%" 

16%" 

IB'A" 

I4'7k 

34'/b 

lOW 

10%" 

Kyis' 

14%" 

19'A" 

IS1/*" 

I5'A" 

NOTES/ TEST  RANGE    READINGS 


FIEU   STRENGTH   READING     THA 
AT    RECEIVING     TEST    POINT. 


GAMMA   MATCH    CAPACITOR    ADJUSTED    FOR    3<i    VSWR. 
FIELD    STRENGTH    ZO^A. 


GAMMA    MATCH    CAPACITOR    ADJUSTED    FOR    l'|    VSWR. 
EELD    STRENGTH    4T„A. 


GAMMA  MATCH  CAPACITOR    ADJUSTED    FOR    1.13  M  VSWR. 
FIELD   STRENGTH    6£  pA. 


GAMMA    MATCH    CAPACITOR    ADJUSTMENT    NOT    NECESSARY. 
FIELD    STRENGTH    SO^A. 


NO    GAMMA   MATCH   CHANGE. 

FIELD    STRENGTH    READING    UP    TO     90  dA. 


NO  GAMMA   MATCH    CHANGE.     NOTE    WIDE- SPACED    PIFTH 
DIRECTOR.      FIELD     STRENGTH    104  yA. 


NO  GAMMA   CHANGE.     NOTE    SIXTH    DIRECTOR  BETWEEN 
FOURTH  AND   FIFTH.    HELD   STRENGTH    (60  ^A. 


adding  elements  to  a  dipole.  Gain  is  referenced  against  original  tuned  dipole. 
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Smallest  size  ever-4y8H  x  113/SW  x  8%D.-10  lbs. 

At  last  a  "mobile"  transceiver  with  space  saving  features,   predominantly  solid  state, 
requiring  only  .25  CUBIC  FEET  OF  YOUR  CAR  SPACE. 

•  Maximum  V2  ampere  battery  (12  volt)  drain  in  receiver;  final  tubes  do  not  draw  even 
filament  current  until  mike  button  is  pressed. 

•  Instant  heating  8042's  in  final  provide  100  watts  PEP  output  (165  watts  PEP  input); 
otherwise  all, solid  state  circuitry. 

•  Torroidal  final  tank  coil  for  higher  Q  &,  space  economy. 

•  Convenient  and  easily  adjusted  controls  with  new  style  thumb  control  knobs-, 

•  Instant  receiver  transmit  operation,  no  tubes  to  warm  up.  H.V.  power  supply  operates 
only  in  transmit, 

•  Freq.  Range:   3780-4010  KC,  7180-7320  KC,   14130-14360  KC 

■DO  1  "O  -^)t._7 jnOU  qp  SUPPLY         ^)j^s  »^*J  aq  SUPPLY '""      *P-/-7«3'**' 


TRANSCOM    ELECTRONICS,    INC 
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I  suspect  that  others  have  found  that  the 
fifth  director  in  a  controlled  environment  yagi 
belongs  well  ahead  (relatively)  of  the  fourth 
for  there  are  such  designs  in  print  today  in 
reference  books.  However  I  also  suspect  that 
other  designers,  upon  noting  this  fifth-position- 
ing, have  also  assumed  (as  I  did)  that  the 
sixth  would  also  locate  the  same  approximately 
elongated  spacing  distance  ahead  of  the  fifth. 

My  extensive  experiments  indicate  this  is  a 
mistake  for  in  truth  the  sixth  goes  where  the 
fifth  should  have  gone. 

This  is  relatively  simple  to  verify.  Remove 
the  last  director  (fifth  to  be  added— sixth  in 
line)  after  the  sixth  to  be  added  (fifth  in  line) 
has  been  positioned.  Performance  drops  much 
out  of  proportion  to  the  gain  of  the  theoretical 
last  director's  influence. 

Inter-element  relationships 

In  Fig.  2  measured  current  points  were 
plotted  as  a  function  of  physical  distance  along 
the  path  of  fire  of  the  driven  element. 

In  Fig.  4  these  same  measure  points  are 
referenced  against  the  final  positions  of  the 
parasitic  elements  in  the  six  director  (eight 
element)  parasitic  antenna.  Note  carefully 
where  each  element  falls  relative  to  the  rise 
and  fall  of  the  current  peaks  plotted  before 
the  elements  were  added  and  positioned. 

Note,  if  you  will,  that  director  elements  1, 
3  and  5  fall  on  the  descending  (down)  side 
of  the  current  slope  while  director  elements 
2,  4  and  6  fall  on  the  ascending  (up)  side  of 
the  same  curve. 

Refer  to  Fig.  5. 

Here  the  relative  position  of  these  cursefor 
elements  is  shown  as  a  percentage  of  the 
physical  distance  from  the  top  (or  start)  of 
the  current  curve  in  which  it  falls. 

In  the  eight  element  yagi,  for  example, 
director  number  one  is  34%  down  (or  physical 
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Spacing   of   Director    Elements 


No. 

Dl 

D2 

D3 

D4 

D5 

D6 

elements 

in  yagt 

3 

4 
5 
6 
7 
8 

34% 
34% 
34% 
34% 
34% 
34% 

86% 
88% 
85% 
85% 
86% 

138% 
133% 
142% 
132% 

195% 
188% 
192% 

249% 

295% 
297% 

Spacings  given  here  ore  for  any  number  of  total  ele- 
ments up  to  8,  with  a  0.2  wavelength  reflector  spacing 
(far  maximum  gain).  Note  the  "ghost  element"  in  the 
7  element  yagi. 

Spacing   far   100    mc   Yagi 


I  Elements    Dl     to     D2    to     D3     to    D4    to     D5    to     D6 
25.52"    35.66"   33.28"   42.94"   40.79"   34.34" 


Fig.  5.  Element  to  element  spacings  ore  given  with 
the  first  D]  measurement  the  distance  from  the 
driven  element  to  the  first  director.  The  total  boom 
length  required  is  18,1  feet.  The  driven  element 
length  is  55.20  inches  and  the  reflector  to  driven 
element  spacing  is  23.85  inches. 

distance  ahead)  of  the  driven  element,  which 
represents  the  start  of  the  first  curve. 

Director  number  two  is  86%  up  (on  the 
ascending  side)  of  the  same  curve. 

Director  number  three  is  32%  d&iun  the 
second  curve, 

Director  number  four  is  92%  up  the  second 
curve.  And  so  on. 

In  each  case  the  optimum  spacing  of  the 
elements,  and  their  final  optimum  gain  set- 
tings, is  a  clearly  recognizable  pattern  or  posi- 
tioning that  corresponds  precisely  with  the 
originally  measured  0.6  wavelength  repeating 
current  peaks  emitted  by  the  driven  element 
standing  alone. 

It  is  a  relatively  simple  matter  to  reduce 
these  observations  to  a  formula  which  will 
allow  the  builder  to  duplicate  these  perform- 
ance parameters  on  nearly  any  VHF-UHF 
frequency. 

Calculating  ascendency  curve 

(A)  Determine  the  center  frequency  of  the 
range  you  wish  to  cover.  Calculate  the 
ascending-descending  curve  (0.6  electrical 
wavelength  in  free  space)  by  the  following 
formula: 


*-6mDIRECTOR 

5th  ERECTOR 
'-ITH  DIRECTOR 
3rd  DIRECTOR 
2wj  DlRFnrffl 
lyr   B1HECTEH 
DIPOLE 


Fig.  4.  Current  peak  on  driven  element  alone  rela- 
tive to  position  of  directors. 


492 


Freq.  in  mc 


divided  by  5x6 


Convert  to  inches  by  multiplying  the  result 
of  above  by  12. 

(B)  This  figure,  the  A/D  Curve,  will  deter- 
mine the  placement  of  all  of  your  director 
elements.  The  spacing  for  the  reflector  will  be 
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equal  to  the  figure  determined  in  (A)  above, 
divided  by  3.  This  is  0.2  wavelength  spacing. 

(C)  The  placement  of  ail  director  elements 
can  be  determined  by  following  the  table  be- 
low. In  this  table,  everything  is  given  in  per- 
centages in  terms  of  the  percentage  of  the 
A/D  curve  (0.6  wavelength)  derived  from 
(A)  above.  For  example,  as  shown  below,  in 
an  eight  element  (6  director)  vagi  for  100  mc, 
the  first  director  will  be  34%  down  the  de- 
scending side  of  the  first  A/D  curve,  as  meas- 
ured from  the  driven  element  forward.  34% 
of  the  A/D  curve  of  5.963  feet  at  100  mc  is 
25.52  inches.  The  first  director,  then,  falls 
25.52  inches  ahead  of  the  driven  element,  at 
100  mc.  The  second  director  falls  86%  along 
the  same  first  A/D  curve,  or  61.18  inches 
ahead  of  the  driven  element.  And  the  third 
director  falls  132%  along  the  A/D  curve,  or  on 
the  down  side  of  the  second  A/D  curve.  At 
100  mc,  with  a  5.963  foot  A/D  curve,  132% 
along  the  curve  flow  falls  94.46  inches  from 
the  driven  element.  And  so  on.  Just  remember 
that  all  calculations  are  in  terms  of  the  basic 
A/D  Curve,  which  is  computed  from  (A) 
above. 

(D)  Element  lengths,  from  experience,  is  as 
follows.   If  the  yagi  is  to  perform  over  a  % 

megacycle  (or  smaller)  bandwidth,  make  the 
reflector  5%  longer  than  the  driven  element 
and  the  directors  correspondingly  2.5%  shorter, 
each  that  amount  shorter  than  the  preceding 
director  (or  driven  element  in  the  case  of  the 
first  director).  If  the  yagi  is  a  broadband  affair, 
to  work  over  a  6  megacycle  wide  television 
channel,  make  the  reflector  5%  longer  than  the 
driven  element  and  each  director  5%  shorter 
than  its  predecessor  element. 

(E)  The  formula  for  calculating  driven  ele- 
ment length  is  as  follows:  (assuming  use  of  1 
inch  or  smaller  diameter  tubing  for  the  driven 
element  at  frequencies  lower  than  450  mega- 
cycles) 


-DRIVEN     ELEMENT    READINGS 


Length  in  inches  = 


5540 


frequency  in  mc 


Finally,  for  reference  sake,  and  purification 
of  the  presentation,  Fig.  6  illustrates  the  cur- 
rent peak  readings  made  after  the  eight  ele- 
ment yagi  was  completed.  For  reference  sake 
the  dashed  line  is  included  as  the  original 
readings  taken  with  the  driven  element  alone. 

Here  it  is  clearly  evident  that  current  rela- 
tionships in  the  transmitted  wave  front  are 
largely  distorted  and  re-played  with  the  addi- 
tion of  the  parasitic  elements  to  the  single 


YAGI    ELEMENTS    SHOWN    IN    RELATIVE    POSITION 
TO    BOTH    SETS    OF    READINGS 

Fig.  6.  Current  peok  readings  made  after  the  eight 
element  yagi  was  completed. 


element  driven-element  antenna.  Interestingly 
enough,  the  roles  of  the  odd  numbered  direc- 
tors (1.  3,  5)  and  the  even  numbered  direc- 
tors (2,  4,  and  6)  have  reversed  in  this  an- 
tenna field  comparison.  Whereas  the  odd 
numbered  directors  formerly  fell  on  the  de- 
scending side  of  the  driven-element  only  cur- 
rent curves,  they  now  fall  on  the  ascending 
side  of  the  new  curve.  And  the  opposite  is 
quite  true  for  the  even  numbered  directors, 
Falling  as  they  do  now  on  the  descending  side 
of  the  new  set  of  curves. 

The  logical  extension  of  this  approach  to 
yagi  antenna  design  is  simply  this.  That  in 
any  parasitic  antenna  configuration,  the  cur- 
rent distribution  within  the  field  of  the  an- 
tenna is  extremely  critical.  The  proper  phas- 
ing of  these  antenna  currents  is  of  even 
greater  importance.  Experience  with  other 
yagi  design  formulae  indicates  that~Some  bene- 
fits are  to  be  derived  from  almost  any  design, 
although  it  would  seem  logical  that  hap-haz- 
ard  design  approaches  to  extremely  long  yagis 
is  an  excellent  way  to  end  up  with  less  for- 
ward gain  and  directivity  than  you  might 
reasonably  expect  from  a  well  designed  three 
element  antenna. 

Yagi  gain,  then,  appears  to  be  a  matter  of 
degrees.  The  'amateur  who  wishes  to  verify 
the  design  parameters  of  an  existing  yagi  an- 
tenna 7ieeds  only  to  set  up  a  reasonably  pure 
test  range,  and  feeding  his  test  antenna  with 
a  low  power  signal  ( 100  milliwatts  is  fine  for 
this  purpose),  observe  the  cumulative  results 
as  elements  are  added"  to,  or  moved  or  re- 
moved from  the  antenna  under  test. 

Removal  of  any  director  element  and  a 
corresponding  rise  in  indicated  field  strength 
at  the  test  receiving  site,  or  no  change  at  all 
is  a  good  indication  that  ail  is  not  well  in  the 
current  phasing  region  of  your  parasitic  yagi 
antenna! 

.  .  .  K6EDX 
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Paul    Fransan  WA1CCH 
Peterborough,  N.H. 


The  Uhfit 


A  UHF  wavemeter,  detector ;  field  strength  meter, 
monitor,  multiplier,  filter,  converter  etc. 


The  other  day,  a  visitor  told  me  that  he 
wanted  to  get  on  432  mc,  but  hadn't  because 
it's  too  expensive,  too  hard,  too  much  trouble, 
ton  complicated,  too  difficult  to  find  equip- 
ment and  too  time  consuming. 

That's  ridiculous.  Anyone  who  can  solder  can 
sit  down  for  a  few  minutes  with  a  few  scraps 
til  metal  and  a  few  other  parts  and  build  him- 
self useful  pieces  of  UHF  equipment.  This  ar- 
ticle describes  one  I  call  the  uhfit  (for  UHF 
unit). 

The  uhfit  can  he  used  for  finding  bands, 
tuning  transmitters  and  antennas,  monitoring 
signals,  filtering  out  unwanted  signals  (and 
filtering  in  wanted  ones),  mixing  for  converter 
use,   multiplying  signals  for  local  injection  or 
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Fig.  1.  The  Uhfit — a  UHF  multi-purpose  unit.  This 
is  the  basic  wavemeter-field  strength  meter.  Modi- 
frcations  for  other  uses  are  described  in  the  text. 


test  generator  use  and  many  other  tasks. 

So  what  is  the  uhfit?  It's  a  simple  tunable 
trough  line  cavity  tuning  210  to  470  mc.  Vari- 
ous "accessories"  such  as  antenna  jacks,  diodes, 
wire  links,  transistors,  feedthrough  capacitors 
and  other  components  are  added  for  specific 
purposes  as  outlined  in  this  article.  The  uhfit 
covers  the  220  mc  band  for  individualists, 
UHF  aircrafts,  the  420-450  mc  ham  band,  the 
460  mc  citizens  band  and  lots  of  whining 
radar. 

Construction  of  the  uhfit 

The  uhfit  is  most  easily  made  from  copper 
clad  laminate  board  with  the  copper  on  the 
inside,  but  it  can  also  he  made  from  other 
materials.  Probably  brass  makes  the  prettiest 
box;  copper  is  nice  but  a  bit  soft.  You  can 
even  use  old  tin  cans.  Tio,_jsn*t  the  best  of 
conductors,  but  good  solder  is  635?  tin  and  not 
many  people  bother  to  lose  sleep  over  that. 
An  advantage  of  solid  metal  over  the  copper 
clad  board  is  that  you  can  put  a  cover  on  the 
uhfit  for  neatness,  higher  Q  (probably),  and 
to  keep  the  bugs  out.  There  will  be  a  small 
change  in  frequency  range  if  you  use  a  cover. 
I  built  my  uhfits  from  the  copper  clad  hoard 
and  didn-t  ■  put  a  cover  on  because  of  the 
mechanical  problem  of  getting  a  good  elec- 
trical contact. 

The  center  conductor  is  a  piece  of  copper 
or  brass  rod  about  3"  long.  Yon  can  often  find 
pieces  of  it  in  old  TV  sets  as  shaft  extensions 
and  most  hardware  stores  carry  it  too.  Be  sure 
to  tin  the  ends  of  the  rod  and  the  matching 
part  of  the  box  before  you  try  to  stick  them 
together.  The  best  soldering  tool  for  this— or 
any  soldering— is  an  Ungar  47K  watt  long 
chisel  tip. 

The  variable  capacitor  is  not  too  critical.  1 
used  a  small  Johnson  or  Hammarlund  minia- 
ture variable  in  mine,  and  some  surplus  capac- 
itors are  real  nice.  If  you  use  a  smaller  capac- 
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itor,  the  minimum  frequency  will  be  higher, 
but  the  maximum  won't  change  very  much 
since  most  of  the  small  capacitors  have  about 
the  same  minimum  capacitance.  Conversely,  if 
you  use  a  slightly  larger  capacitor,  the  mini- 
mum frequency  will  be  lower  than  210  mc, 
but  the  maximum  frequency  will  decrease 
quickly  since  miniature  capacitors  over  about 
15  pf  aren't  very  small.  See  the  section  on 
other  frequencies  if  you  want  to  fiddle. 

We're  now  to  the  point  where  you  have  to 
decide  what  you're  going  to  use  the  unfit  for. 
Chances  arc  you'll  want  and  need  the  basic 
wavemeter-field  strength  meter  most,  so  I'll 
describe  that  first. 

Pig.  1  and  Fig.  2  show  this  basic  uhfit  use. 
In  addition  to  the  trough  line  cavity,  you'll  need 
an  rf  connector,  some  heavy  wire,  a  diode  and 
a  feed  through  capacitor.  I  like  BNC  connec- 
tors. They  are  excellent  electrically,  easy  to 
connect  and  disconnect,  and  plentiful.  You 
can  pay  35<;!  apiece  for  them  surplus,  but  most 
hams  don't.  Fairly  modern  surplus  seems  to  be 
covered  with  them  and  a  good  scrounger  can 
get  all  he  needs  for  very  little.  If  you  want 
to  use  other  connectors,  RCA  phono  type  are 
probably  as  good  as  any  for  this  use. 

The  feedthrough  bypass  capacitor  is  not 
critical.  Values  from  100  to  2000  pf  seem  fine. 
There  are  many  different  types  available  from 
surplus,  new,  and  from  old  TV  tuners.  Be 
fairly  gentle  with  them  since  they're  fragile. 
If  you  want  to  buy  a  new  one,  the  Centralab 
MFT-1000  for  30^  from  most  distributors 
seems  about  as  cheap  as  any. 

I  used  a  1N82  diode  in  some  of  the  uhfits, 
a  1N295  in  others,  and  some  unmarked  detec- 
tor diodes  in  others.  I  also  tried  many  mis- 
cellaneous computor  types  out  of  curiosity 
and  satisfied  mv  curiosity.  Stick  to  diodes 
designed  for  VHF  and  UHF  use.  Transistors 
Unlimited  and  others  sell  them  at  very  rea- 
sonable prices.  Solder  these  diodes  quickly  as 
they're  not  fond  of  heat.  VHF  transistor  collec- 
tor-base and  emitter-base  junctions  can  work 
well.  too.  if  you  happen  to  have  more  VHF 
transistors  than  VHF  diodes. 

The  loops  for  the  antenna  input  and  the 
diode  aren't  critical  for  most  uses.  You  can 
even  eliminate  the  loops  and  tap  directly  on 
the  center  conductor  if  you  prefer,  though 
that  will  broaden  the  tuning  and  change  the 
frequency  range  somewhat. 

Using  the  uhfit  wavemeter 

It's  very  simple  to  use  the  wavemeter  once 
you  have  it  calibrated.  For  that,  see  the  section 
on  calibration.  Connect  an  antenna— usually  a 


The  Uhfit.  Note  that  the  diode  is  tapped  on  the 
tuning  fine.  It  was  later  found  that  a  link  Was 
better  for  most  uses. 

short  piece  of  wire— to  the  antenna  jack  and  a 

meter  to  the  bypass  terminal  and  case  of  the 
uhfit.  Use  a  sensitive  meter  or  meter  and 
amplifier  (see  the  article  in  the  January  73 
for  some  excellent  amplifiers)  for  low  power 
oscillators  and  transmitters  or  a  low  range 
voltmeter  or  milliammeter  for  high  power 
transmitters,  but  don't  try  to  get  too  much  or 
you  may  bake  the  diode.  Then  just  tune  the 
wavemeter  for  maximum  output.  You'll  quickly 
notice  that  tuning  is  very  sharp.  In  fact,  you'll 
probably  try  to  figure  out  a  vernier  arrange- 
ment or  at  least  use  a  big  knob  after  you've 
used  the  uhfit  for  a  while. 

The  uhfit  as  a  field  strength  meter 

The  same  arrangement  is  used  here.  Con- 
nect an  antenna  to  the  antenna  jack  and  tune 
for  maximum  meter  reading.  Use  any  old 
piece  of  wire  for  rough  tuning  ar~a  carefully 
made,  balanced,  isolated,  matched  dipole  for 
antenna  measurements. 

The  uhfit  as  a  monitor 

The  uhfit  can  be  used  as  a  monitor  of  signal 
strength  by  connecting  it  to  an  antenna  near 
your  transmitter  antenna.  Then  a  meter  in 
your  shack  wiirtell  you  instantly  if  something 
goes  wrong  with  the  transmitter,  transmission 
line,  or  antenna. 

You  can  use  it  as  an  AM  monitor  by  con- 
necting a  pair  of  headphones  to  the  output 
jack  if  your  signal  is  strong.  If  not  strong 
enough,  use  a  1  k  to  I'M  load  resistor  across 
the  output  jack  and  amplify  the  signal  there 
with  an  audio  amplifier  such  as  one  of  the 
Lafayette  $5  transistor  ones.  The  feedthrough 
capacitance  and  load  resistor  should  be  com- 
patible in  regards  to  time  constant;  if  that 
statement  doesn't  mean  anything  to  you,  don't 
worry  about  it  unless  the  audio  sounds  "bassy". 
Then  try  a  larger  load  resistor,  or  smaller  feed 
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Hl-Q    TANK 


WAVEMETER 


Fig.  2.  Two  uses  of  the  Uhfit:  o  high  Q  tank  to 
help  eliminate  unwanted  frequencies,  and  the 
basic  wavemeter. 


through  or  cheek  your  transmitter  which  may 
be  bassy.  You  can  also  use  the  uhfit  as  an 
audio  detector  for  the  horizontal  plates  of 
your  scope. 

You  can  monitor  SSB  signals  with  the  uhfit 
if  you  happen  to  have  a  very  stable  oscillator 
to  inject  a  carrier,  but  I  wouldn't  build  the 
uhfit  just  for  that. 

The  uhfit  is  good  for  monitoring  CW  if  you 
have  enough  voltage  output  to  key  a  small 
transistor  oscillator, 

ATV?  Sure.  Use  the  same  scheme  as  moni- 
toring AM  if  you  like  to  listen  to  video  signals. 
Come  to  think  of  it,  they  tell  me  that  some 
devoted  RTTee's  can  copy  teletype  in  then- 
head.  Maybe  AT  Vers  see  the  pictures  when 
they  hear  video.  .  . 

More  useful  might  be  to  connect  the  output 
of  the  uhfit  to  the  Z  axis  of  your  scope.  You 
might  have  to  reverse  the  diode  if  you  don't 
like  negative  pictures.  For  horizontal  and  ver- 
tical sweep,  you  might  be  able  to  use  the 
scope  itself  since  you  may  be  synched  on  the 
60  cycle  AC  line  in  one  way  or  another  in  this 
age  of  interconnected  power  lines.  You'll  prob- 
ably have  to  clip  off  some  sync  pulses  with 
diodes  or  transistors  and  reduce  the  feed- 
through  capacitance.  I  haven't  tried  it. 

You  can  also  use  the  uhfit  as  a  simple  AM 
receiver  for  nearby  planes  or  hams.  Don't  for- 
get that  that's  not  legal  in  the  VHF  contest 
anymore,  though. 

RF  filter 

This  use  of  the  uhfit  requires  a  slight  modi- 
fication from  the  above  uses.  It's  shown  sche- 
matically in  Fig,  2  as  a  hi-Q  tank.  Use  another 
if  connector  and  loop  instead  of  the  feed- 
through  and  diode.  Then  the  filter  can  be 
used  in  receiving  to  help  keep  unwanted 
signals— especially  images  and  strong  locals- 
out  of  your  converter.  Use  large  coupling  loops 
for  minimum  degradation  of  your  noise  figure, 
and  small  loops  for  maximum  rejection  of  spu- 
rious signals.  These  small  filters  don't  work  as 
well  as  large,  silver  plated  coaxial  ones,  of 
course,  but  they  do  a  pretty  good  job. 


The  same  considerations  apply  for  trans- 
mitting. The  filters  will  help  prevent  UHF 
TVI  or  AFI  (air  force  interference,  very  bad) 
if  you  use  a  varactor  multiplier  on  432  mc 
without  an  amplifier.  Don't  try  to  feed  too 
much  power  into  the  uhfit.  of  course. 

The  filter  is  also  good  for  tuning  up  trans- 
mitters. Put  it  between  the  transmitter  or 
multiplier  and  the  dummy  load  to  make  sure 
that  the  power  you're  measuring  is  on  432  mc 
and  not  288  mc  or  somewhere  else. 

Diode  multiplier 

In  the  basic  uhfit,  use  a  varactor  or  UHF 
diode  (such  as  the  Amperex  1N3182  at  850 
and  rf  connector  instead  of  the  detector  diode 
and  feedthrough.  Here's  one  case  where  it's 
good  to  tap  onto  the  line  instead  of  using  a 
loop.  Feed  rf  into  the  varactor  rf  connector 
(input)  and  tune  the  capacitor  to  twice  or 
thrice  its  frequency.  This  provides  a  low  level 
multiplier  for  local  injection  in  a  converter 
or  a  test  signal.  A  resistor  of  47  k  to  1  M  from 
the  low  frequency  side  of  the  diode  to  ground 
improved  results  for  me. 

Mixer-converter 

To  make  a  simple  converter  from  the  uhfit, 

you'll  need  two  loops  with  rf  connectors,  and 
one  loop  with  a  UHF  diode  and  a  low  capaci- 
tance feedthrough  capacitor  (say  50  pf).  You 
can  easily  make  a  capacitor  of  that  value  from 
a  small  piece  of  double  copper,  clad  fiber  glass 
laminate  or  what  have  you.  While  it  isn't 
critical  since  this  converter  isn't  going  to  set 
the  moon  on  fire,  a  convenient  arrangement 
is  to  put  the  other  loop  behind  the  center 
connector. 

One  rf  loop  is  for  the  antenna.  The  other 
is  for  the  local  injection.  The. loop  with  the 
diode  is  the  mixer  and  the  output  from  the 
feed  through  is  your  if.  Resonate  a  coil  of  wire 
with  the  feedthrough  capacitor  at  the  if  you 
choose  and  use  a  loop  of  wire  to  couple  to 
your  if  receiver. 

For  narrow  band  work,  you  can  use  a  simple 
crystal  controlled  local  oscillator  and  multi- 
plier. The  best  if  for  this  would  be  a  low  noise 
six  or  two  meter  converter.  For  ATV,  use  a 
simple  one  transistor  local  oscillator  and  your 
TV  set  as  an  if.  For  wide  band,  modulated 
oscillator  use,  a  superregenerative  receiver  such 
as  the  Sixer  or  Twoer  or  a  cheap  FM  receiver 
is  a  good  if.  Good  FM  tuners  (like  my  Scott) 
do  too  good  a  job  of  rejecting  AM  and  you 
lose  part  of  the  modulation. 

No  one  claims  that  this  type  of  converter 
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is  the  ultimate.  However,  with  fiddling  and/or 
a  transistor  preamplifier  or  two,  it  can  do  a 
very  good  job. 

Tunable  oscillator 

The  unfit  can  also  be  used  as  an  oscillator 
in  a  simple  adaptation  of  the  UHF  dipmeter 
in  the  December  73.  Simply  use  two  feed- 
throughs  (as  in  that  article)  and  connect  the 
collector  lead  about  an  inch  or  two  up  on  the 
center  line.  Use  a  small  loop  for  output.  That 
gives  you  a  simple  UHF  signal  source,  tunable 
local  oscillator  or  low  power  transmitter.  If 
you  want  to  modulate  the  oscillator,  you'll  get 
mostly  FM.  Transistor  oscillators  love  to  FM. 
Don't  expect  too  much. 

Different  frequencies 

If  you  want  to  cover  lower  frequencies, 
your  best  bet  is  to  make  the  box  larger,  the 
line  longer  and  use  a  larger  capacitor.  I  didn't 
try  to  get  lower  than  two  meters. 

Higher  frequencies  are  more  fun.  For  1215 
to  1300  mc,  make  the  box  about  one-third  as 
long,  but  the  same  width  and  depth.  Use  a 
brass  screw  or  brass  core  from  a  broken  coil 
form  with  suitable  nut  or  bushing  as  a  capaci- 
tor. It  provides  just  the  right  amount  of 
capacitance  as  it  goes  into  the  open  top  of  the 
line.  Be  careful  that  it  doesn't  short  or  you'll 
have  a  half  wave  instead  of  quarter  wave  line 
and  twice  the  frequency. 

For  fixed  frequency  use  in  converters,  etc., 
a  glass  or  ceramic  piston  trimmer  is  far  easier 
to  tune  than  a  variable  air  one  since  they  pro- 
vide at  least  a  ten  to  one  bandspread. 

Calibration 

Calibration  of  the  uhfit  is  easiest  with  a 
tunable  calibrated  oscillator  such  as  the  UHF 
dipmeter  in  the  December  73.  Of  course,  you 
need  a  wavemeter  to  calibrate  that.  .  .  Chances 
are  that  someone  around  you  has  one  or  the 
other.  If  people  who  volunteer  to  help  cali- 
brate wavemeters  or  dipmeters  will  send  me 
their  names  and  addresses,  and  those  who 
want  help  will  send  a  self  addressed  envelope 
or  postcard,  I'll  try  to  get  you  together 
properly. 

And  finally,  I  make  no  claim  for  any  origi- 
nality for  any  of  this,  though  none  is  taken 
from  any  rememberable  source  as  I  have  a 
spongy  mind.  I  also  don't  claim  that  the  uhfit- 
is  the  ultimate  in  UHF  equipment,  but  it's 
simple,  cheap  versatile— and  fun!  Why  else 
build  anything,  .  .  .  WAICCH 
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Lewis  Fitch  W4VRV 
938  Northwest  Blvd. 
Columbus,  Ohio  43212 


A  Home-Brew 
Permeability  Tuned  VFO 


For  something  like  twelve  years,  I've  been 
trying  to  build  a  good  VFO,  Unfortunately, 
such  is  the  nature  of  Genus  Hammus  that  after 
I  built  each  one  my  requirements  became 
stricter.  A  friend  once  told  me  that  what  I 
wanted  was  a  crystal— with  a  knob  on  it.  Ac- 
tually, I've  tried  that,  but  the  range  is  too 
limited.  I  replied,  wittily,  that  all  that  I  needed 
to  build  what  I  wanted  was:  a  case  built  like 
a  battleship,  a  device  with  power  gain  that 
produced  no  heat,  and  a  variable  reactance 
that  wasn't  subject  to  vibration. 

To  some  extent  the  features  that  I  wanted 
are  incorporated  in  the  present  VFO,  and  the 
result  is  pretty  good.  I  built  it  out  of  scrap 
material  using  hand  tools  and  a  quarter  inch 
power  drill.  The  VFO  drifts  only  a  few  cycles 
from  turn  on,  has  plenty  of  bandspread  and  is 
practically  insensitive  to  vibration. 

The  oscillator  uses  basically  the  Clapp  cir- 
cuit. The  capacitive  swamping  is  not  as  heavy 
as  usually  used,  but  this  seems  to  have  no  bad 
effects  in  this  case. 

Circuit 

The  circuit  as  shown  has  been  tested  with 
various  inductances  and  capacitances  and  os- 
cillates up  to  25  mc.  It  would  probably  work- 
above  that  frequency. 

The  transistors  are  2N708's.  These  are  NPN 
silicon  high  frequency  transistors  operated  in 
this  circuit  at  very  small  fractions  of  their 
ratings.  At  least  one  manufacturer  sells  these 
at  less  than  $1.50  each.  Other  similar  transis- 


W4VRV  is  an  Asst.  Professor  of  EE  at  Clem- 
son  on  leave  to  Ohio  State  while  he's  working 
on  his  Ph.D.  and  their  radio  observatory.  He 
likes  to  design  and  build  VHF  gear. 


tors  will  undoubtedly  work  in  the  circuit,  but 
the  2N708's  are  about  as  inexpensive  as  any 
readily  available  which  have  good  high  fre- 
quency characteristics. 

The  oscillator  is  followed  by  an  emitter  fol- 
lower. This  is  followed  by  a  class  A  amplifier 
which  is  followed  by  another  emitter  follower 
for  low  impedance  output  to  a  cable.  The 
VFO  shown  will  produce  a  useful  voltage 
across  a  50  ohm  load.  A  75  ohm  load  gives  a 
little  more  voltage  still. 

It  is  not,  of  course,  necessary  to  use  the 
permeability  tuning  shown  with  this  circuit. 
but  the  series  capacitance  should  be  kept  fairly 
high  for  oscillation  to  start  readily  if  a  variable 
capacitor  and  fixed  inductor  are  used. 

Mechanical  details 

The  circuit  is  built  on  Vector  board  using 

flea  clips..  Standard  components  were  em- 
ployed throughout,  and  no  difficulty  was  en- 
countered due  to  any  unwanted  couplings.  The 
transistors  are  soldered  in  (after  mounting  all 
the  other  components  to  the  flea  clips).  The 
silicon  transistors  are  very  tolerant  of  heat, 
hut  the  iron  should  not  be  applied  to  the  leads 
for  more  than  about  five  seconds.  That  will  be 
more  than  enough.  No  heat  sinks  were  used. 
The  box  used  in  this  case  to  house  the  unit 
was  made  from  K"  aluminum,  top,  bottom, 
front  and  back,  with  %"  aluminum  sides.  This 
is  undoubtedly  overdoing  the  rigidity  bit,  but 
it  was  available.  A  sufficiently  rigid  enclosure 
can  be  made  from  W  aluminum  (rack-panel 
type)  with  angle  stock  at  the  corners  (do  it 
yourself  stock  available  in  hardware  store  or 
from  Sears,  Roebuck).  A  Minibox  might  do, 
hut  I've  never  found  them  rigid  enough  for 
VFO's.  Look  at  the  construction  of  a  BC221, 
for  example. 


30 


73  MAGAZINE 


The  heort  of  the  VFO, 
LI,  a  permeability  tuned 
coil  wound  on  thick  plas- 
tic stock. 


Use  batteries  for  the  power  supply.  The 
VFO  frequency  varies  with  voltage  and  even 
with  a  well  regulated  laboratory  type  AC  sup- 
ply some  FM  could  be  detected  as  a  rough 
note  at  the  5th  harmonic.  Batteries  smoothed 
it  right  out.  Three  "D"  size  flashlight  batteries 
should  last  quite  a  while  since  the  drain  at 
4.5  volts  is  3  ma.  This  figures  out  to  a  total 
power  input  to  the  VFO  of  13.5  milliwatts, 
whicli  is  one  of  the  main  reasons  for  the  sta- 
bility. There's  practically  no  internal  heating, 

The  inductor 

To  keep  changes  in  the  box  from  stretching 
the  coil  from  the  inductor  is  constructed  to  be 
supported  by  the  box  at  only  one  point. 

The  slug,  which  gave  the  inspiration  for 
this  mode  of  construction,  is  from  an  old  ferri- 
loopstTck  broadcast  coil  M"  in  diameter,  with 
a  4-40  screw  on  one  end,  and  a  hole  the  right 
size  to  take  a  4-40  screw  in  the  other. 


The  bass  and  uprights  were  constructed 
from  rectangular  plastic  stock  %"  x  Vi".  The 
coil  form  itself  is  %"  round  plastic.  A  hole  %" 
in  diameter  was  drilled  through  the  center  of 
the  coil  form  and  then  smoothed  slightly  by 
wrapping  fine  sandpaper  around  a  smaller 
drill  and  working  it  back  and  forth  until  the 
slug  slid  easily  through  the  form.  When  plastic 
is  drilled  with  a  high  speed  drill  it  tends  to 
grab  and  melt  and  otherwise  behave  badly, 
so  the  drilling  should  not  be  rushed.  The  cen- 
tering of  the  hole  exactly  is  not  extremely  im- 
portant, but  it  should  be  straight  and  as  par- 
allel to  the  form  as  possible.  One  end  support 
was  then  glued  on  with  polystyrene  cement 
and  the  }"'  hole  continued  thrdifgh  the  coil 
form  through  the  support.  (Let  the  cement 
harden  thoroughly  first.)  Both  supports  are 
then  glued  to  the  base  and  the  coil  form  glued 
to  the  other  support.  After  drying,  the  hole  is 
drilled  back  through  the  first  support  and  coil 
form  and  through  the  remaining  support.  This 
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View  of  the  transistors  in 
the  VFO.  Note  the  solid 
construction. 
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Fig.     1 ,    A    Home    Brew    Permeability 

Tuned    VFO.    See    text    for    LI.    All 

transistors  ore    2N708.    Battery  volt- 

CAg_E        age  is  not  critical;  o  4.2  volt  mercury 

as     out         battery   is  recommended  for  best  per- 

r~0   *       formonce. 


way,  all  the  holes  line  up  exactly. 

A  4-40  nut  is  then  put  on  the  screw  in  the 
slug  and  the  slug  is  slid  into  the  form.  The 
nut  is  then  heated  with  a  soldering  iron  until 
it  melts  securely  into  the  support.  Another 
4-40  screw,  at  least  two  inches  long  is  then 
threaded  an  inch  or  so  into  a  nut,  and  Ji"  or 
so  of  its  threaded  end  is  liberally  smeared  with 
epoxy  cement.  The  hole  in  the  slug  is  also 
smeared  on  the  inside  with  epoxy  cement  for 
about  Ji".  (A  toothpick  serves  well.)  The  slug, 
in  the  coil  form,  should  then  be  positioned  so 
that  when  the  nut  on  the  two  inch  screw  is 
melted  into  the  remaining  end  the  screw  will 
go  into  the  hole  for  about  the  W  that  has  been 
glued. 

Once  assembled  in  this  fashion,  the  nuts, 
screws  and  form  will  be  in  alignment,  and  the 
slug  should  revolve  freely  for  Ji"  or  more  of 
travel  inside  the  Form.  Unfortunately,  once  as- 
sembled in  this  fashion,  it  is  impossible  to  take 
the  assembly  apart  without  breaking  some- 
thing, so  be  careful! 

This  may  sound  involved,  but  once  the 
drilling  of  the  form  and  supports  is  completed 
and  the  plastic  cement  has  hardened,  the  re- 
maining steps  take  about  as  long  as  it  takes 
to  tell  about  them.  The  important  thing  is  the 
order  of  assembly— which  should  be  fairly  ob- 
vious. 

The  coupling  from  the  dial  to  the  inductor 
is  a  piece  of  tubing  with  an  inside  diameter 
that  the  4-40  screw  on  the  slug  will  slide  in- 
side. The  tubing  is  slotted  (with  a  coping 
saw)  on  one  end,  and  built  up  with  wire  on 
the  other  to  fit  the  K"  hole  in  the  dial.  A  short 
strap  is  soldered  into  the  slot  in  the  screw  on 
the  slug.  This  strap  rides  in  the  slot  as  the 
slug  rides  in  and  out  and  serves  to  transmit 
the  circular  motion  from  the  dial  to  the  slug. 
This  method  of  construction  also  avoids  trans- 
mitting any  lateral  motion  to  the  slug  due  to 
the  expansion  of  the  case  from  heat. 

The  winding  was  put  on  the  form  and  ce- 
mented with  Q-dope.  Since  I  was  only  inter- 
ested in  proving  a  point,  rather  than  absolute 
linearity,  only  an  approximation  was  made  to 
a  winding  that  would  give  the  ultimate  in 
linearity.  Even  so,  one  revolution  of  the  screw 


gives  35  kc  at  one  end  of  the  range  (5  mc) 
and  50  kc  at  the  other  end  (5.8  mc)  with  the 
winding  as  shown.  Further  adjustment  of  the 
spacing  of  the  winding  before  gluing  would 
have  improved  that.  This  particular  frequency 
range  mixes  with  my  9  mc  filter  output  for 
eventual  use  at  50  mc. 

The  winding  in  use  is  twenty-seven  turns 
of  #22  enamelled  wire.  The  first  ten  turns  are 
close-wound,  and  the  next  seventeen  with 
gradually  increasing  spacing.  The  spacing  be- 
tween the  last  few  turns  is  about  %e". 

Results 

The  resulting  tuned  circuit  is  temperature 
sensitive  because  the  dimensions  of  the  ferrite 
slug  are  temperature  sensitive.  However,  the 

input  to  all  four  transistors  is  around  a  tenth 
of  a  watt,  and  the  oscillator  shows  no  discern- 
able  drift  caused  by  internal  heating  during 
operation. 

Uncompensated  for  temperature,  the  VFO 
was  taken  from  a  cold  car  into  a  heated  room, 
hooked  to  a  counter  and  turned  on.  The  drift 
was  down  in  frequency  ancTsteady,  about  ten 
cycles  per  minute.  The  VFO  was  turned  off 
and  left  in  the  room  for  a  couple  of  hours. 
Turned  jm  again,  after  reaching  room  tem- 
perature, the  total  drift  was  150  cycles  in  24 
hours  from  a  cold  start.  If  the  temperature 
where  the  VFO  is  to  be  used  is  not  steady, 
some  form  of  temperature" '  compensation 
should  be  employed.  Negative  temperature 
coefficient  capacitors   should   do  nicely   here. 

As  currently  constructed,  the  VFO  has  sev- 
eral drawbacks.  There  wasn't  enough  heavy 
aluminum  available  to  build  the  box  big 
enough  to  put  a  good  turn-count  dial  on  it. 
A  ten  turn  Revod.ex  dial  has  been  tried,  but 
is  not  entirely  satisfactory.  The  output  voltage 
is  only  a  volt  or  so  rms.  For  use  with  a  mixer, 
this  is  enough  voltage,  but  if  the  VFO  is  to 
drive  a  crystal  oscillator  stage,  another  stage 
of  amplification  will  be  needed.  The  input  re- 
sistor in  the  grid  circuit  of  such  an  amplifier 
stage  could  be  100  ohms  or  so,  thereby  re- 
moving the  necessity  for  neutralization, 

.    .   .  W4VRV 
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New  Webster 

"Circle  W"  quality  symbol 

heralds  the 


high  power 

antenna  at  a 

low  power 

price 


Now  ,  .  .  BIG-K  .  .  .  basically  an  improved 
version  of  the  well-known  Top-sider  mobile 
antenna  but  with  ONE-KW  (p.e.p.)  coils 
and  priced  to  represent  exceptional  value. 

New  techniques  and  large  quantity  pro- 
duction have  lowered  manufacturing  costs 
while  maintaining  highest  quality.  All  of 
the  savings  are  being  passed  along  to 
the  customer.  Compare  these  prices 
for  a  KW-rated  mobile  antenna! 

There  will  be  only  one  type  of  coil— 
BIG-K- 1000  watts  p.e.p. for  all  bands  (ex 
cept  the  coil  for  160-meters  which  is  300 
watts  p.e.p.).  The  basic  antenna  remains 
the  same  with  the  exception  that  the 
BIG-K  aluminum  column  will  be  given  a 
special  coating  for  environmental  protec- 
tion. As  before,  the  column  is  hinged,  per- 
mitting coil  and  top  whip  section  to  fold 
over.  Webster's  exclusive  fast  release  and 
positive  lock-up  feature  remains  intact. 

Write  for  descriptive  literature. 


,  lw  ..;;-':u':"iB-;;..;; 

IP  - 

sJ8t;' 

'Ml  •   - 

1     J 

PRICE  INFORMATJON 

WMW-B 

Fold-over  mast  and  adjustable  whip  for  KW 

coifs.  93"  iong  (Bumper) 13.50 

WMW-D 

Fold-over  mast  and  adjustable  whip  for  KW 

coils.  77"  (Deck  mount) 13.50 

KW-80 

1  kilov/att,  75  meter  coil 8.95 

KW-40 

l  kilowatt.  40  meter  coil ........ . 8.S5 

KW-20 

1  kilowatt,  20  meter  cnii 0.95 

KW-15 

1  kilowatt,  15  meter  coi! 6.25 

KW-10 

1  kilowatt,  10  meter  coil 4.45 

TW-1BO 

300  watt,  160  "ttaeter  coi! 5.80 


RAYTHEON        COMPANY 


213  East  Grand  Avenue,  Sauth  San  Francisco,  California   94080 
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Gory  Glossmeyer  K6REU 

1027A  Buchon 

San   Luis  Obispo,  California 


A  Receiver  VFO 
Controlled  CW  Transmitter 


After  working  a  contest  or  two  it  doesn't 
take  a  wise  amateur  long  to  understand  that 
time  is  a  premium.  A  kilowatt  helps  to  bring 
contest  points,  but  with  the  advent  of  highly 
selective  receivers  and  crowded  ham  bands 
high  power  often  goes  unheard.  Like  snatch- 
ing cola  bottles  out  of  the  cases  as  the  delivery 
truck  drives  by,  contest  operators  have  to  be 
fast,  smooth,  and  on  frequency.  And  needless 
to  say  if  we  have  our  transmitter  exactly  on 
frequency  at  all  times  and  are  taking  up  only 
one  frequency  on  the  band  there  is  that  much 
more  room  for  QRM  free  operation  of  other 
stations.  With  this  in  mind  I  realized  that  I 
needed  a  rig  that  was  not  commercially  avail- 
able. 

There  are  a  few  store  bought  rigs  that  have 
transceive  operation  but  most  are  designed 
exclusively  for  SSB  or  are  designed  for  SSB 
and  include  CW  operation  as  an  add-on  fea- 
ture which  has  been  given  little  consideration. 
Shortly  before  beginning  construction  on  the 
rig  described  herein  I  practically  gave  away 
a  $2000  transceiver  with  atrocious  VOX  key- 
ing and  a  transmitter  that  was  always  1.3  kc 
off  frequency. 

A  glance  at  the  block  diagram  of  my  trans- 
mitter (Fig.  1)  will  bring  to  visualization 
what  is  happening  inside  the  transmitter.  The 


Fig.   1.  Block  diagram  of  the  receiver  VFO 
controlled  CW  transmitter. 


variable  crystal  oscillator  generates  a  signal 
which  can  be  varied  several  kc  either  side  of 
the  frequency  which  brings  the  transmitter  in 
exact  coincidence  with  the  receiver.  This  we 
will  call  the  center-frequency.  In  my  particu- 
lar case  I  am  using  a  Drake  1-A  receiver  with 
a  4.6-4.0  mc  vfo.  This  signal  source  is  tapped 
directly  at  the  grid  of  the  mixer  tube  it  is 
feeding  and  cabled  out  of  the  receiver  by 
means  of  high  impedance  microphone  cord 
and  phonograph  connectors.  Capacitive  cou- 
pling is  used  to  bring  the  rf  to  the  signal  grid 
of  -V2.  If  you  don't  like  the  idea  of  delving 
into  your  receiver  to  pull  out  the  sample  of  rf 
needed  to  excite  the  mixer  you  can  easily 
modify  your  existing  vfo,  or  any  external  vfo  to 
operate  on  4.6-4.0  mc,  or  whatever  frequency 
you  desire,  other  than  one  in  the  ham  bands, 
and  still  have  the  advantage  of  a  fine  hetero- 
dyne, grid-block  keyed  exciter.  Many  will  be 
interested  in  using  both  the  receiver  vfo  and 
a  separate  one  for  cross-band  operation,  chas- 
ing DX  etc. 

By  applying  the  VXO  output  to  the  injec- 
tion grid_of  V2  we  get  the  desired  operating 
frequency  along  with  various  image  signals 
and  harmonics  of  the  two  inputs.  When  figur- 
ing the  proper  VXO  crystal  center  frequency 
for  use  in  conjunction  with  your  receiver  be 
sure  that  none  of  the  harmonic  or  image  fre- 
quencies fall  much  closer  than  10%-15%  of 
your  operating  frequency.  To  determine  the 
VXO  crystal  center  frequency  if  your  receiver 
vfo  is  above  the  received  signal  frequency, 
subtract  the  received  frequency  from  the  vfo 
frequency.  If  it  is  below,  add  the  received 
signal  frequency  to  the  vfo  frequency.  For 
example  in  the  case  -of  the  Drake  1-A,  when 
its  vfo  is  tuned  to  4.6  mc  the  received  signal 
frequency   is    on  the   low   edge    of  the   ham 


73  MAGAZINE 


Front  view  of  the  transmitter. 

bands,  in  order  to  determine  the  VXO  crystal 
center  frequency  on  40  meters  we  add  4.6  mc 
and  7.0  mc  to  get  11.6  mc.  As  the  vfo  is  tuned 
lower  in  frequency  the  transmitter  frequency 
will  raise,  4.6  mc  gives  a  transmitting  signal 
of  7.1  mc,  and  4.2  mc  brings  us  to  the  top 
edge  of  the  band. 


V3  serves  as  both  an  amplifier  and  a  device 
to  filter  out  imdesired  signals  with  both  grid 
and  plate  tuned  circuits. 

At  this  point  it  might  be  interesting  to  note 
that  the  sub-assembly  chassis  that  V3  is  on  was 
originally  a  Gcloso  all-band  vfo,  and  the  5763 
was  used  in  it  as  an  amplifier  stage.  The  tube 
socket  that  V2  is  in  was  original  and  held  a 
6CL6  previously.  VI  was  mounted  in  an  empty 
space  forward  of  the  6BA7.  Other  components 
supplied  by  Geloso  are,  the  slug- tuned  coils, 
their  associated  trimmer  condensers,  the  VXO 
tuning  capacitor,  which  was  first  a  vfo  grid 
circuit  part,  and  assorted  resistors  and  by-pass 
capacitors  which  just  happened  to  be  heeded 
in  the  new  circuits.  For  those  who  have  an 
unused  Geloso  vfo  kicking  around  you  might 
employ  it's  compact  chassis  in  the  construction 
of  your  version  of  this  transceiver.  If  you  don't 
you  might  go  out  and  buy  one,  they  are  rela- 
tively cheap.  The  V2  plate  circuit  slug  tuned 
coils  were  left  untouched  as  far  as  taking  off 
any  turns  or  re-winding  them.  However,  they 
were  taken  out  of  the  single  ended  circuit  and 
used  in  a  pi-network  with  a  140  pf  capacitor 
added  on  the  plate  side  to  tune  them  to  res- 
onance, and  a  fixed   100  pf  capacitor  placed 
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Fig.  2.  Schematic  of  the  transmitter.   Note  that  many  of  the  parts  used  came  from  a  Geloso  VFO,  but 
can  easily  be  found  elsewhere. 


APRIL    1966 


35 


Inside  of  the  transmitter. 

in  the  output  side.  These  fixed  100  pfs  are 
soldered  directly  across  the  final's  grid  to 
ground,  this  helps  to  stabilize  the  amplifier. 

The  coils  were  re-adjusted  to  bring  them  to 
resonance  in  their  new  application,  Mr.  Geloso 
used  five  other  slug-tuned  coils,  three  of  which 
were  selected  to  determine  vfo  fundamental 
frequencies,  the  other  two  were  used  in  the 
plate  circuit  of  the  vfo  tube.  All  were  re-wound 
and  grid-dipped  to  the  middle  of  each  ham 
band  in  use.  On  80,  40,  and  20  meters  three 
air  trimmers  which  were  all  ready  on  the  chas- 
sis were  tied  across  these  coils  for  padding. 
The  vfo  tuning  condenser  had  three  ganged 
sections  on  it,  two  were  wide  spaced,  one  with 
a  few  more  plates  than  the  other,  and  the 
tbird  had  a  thick,  closely  spaced  plates.  The 
thick  plated  section  was  ignored  and  not  used, 
the  larger  value  wide  space  job  needed  a  few 
of  its  plates  jerked  to  make  it  equal  in  value 
to  its  counterpart.  This  is  easily  accomplished 
by  merely  pulling  on  them  with  a  pair  of 
needle-nosed  pliers.  The  resultant  product,  if 
everything  goes  well,  can  be  used  to  vary  the 
load  on  the  VXO  crystal  and  thereby  encour- 
age it  to  oscillate  on  a  slightly  different  fre- 
quency, and  give  us  a  transmitted  signal  sev- 
eral kc  either  side  of  center  frequency. 

Probably  by  now  you  are  wondering  just 
how  far  can  we  vary  this  little  VXO  gem.  This 
depends  on  the  crystal  frequency  and  the  effec- 
tive circuit  capacitance.  We  purposely  control 
the  grid-to-ground  and  screen-to-ground  capa- 
citance to  get  the  desired  effect  with  the  mod- 
ified Geloso  vfo  condenser.  Its  value  is  some- 
where around  10-50  pf  per  section. 

The  final  amplifier,  V4,  uses  an  829B  with 
its  sections  in  parallel,  600  volts  on  the  plate 
and  has  a  pi-network  tied  on  the  end.  This 
stage  was  designed  to  drive  a  pair  of  4E27A/ 
5-125B's  in  grounded  grid  and  has  no  wide 
range  matching  condenser  in  the  pi-output 
end.  Fixed  micas  are  switched  in  place  by  the 
tank  coil  switch  and  were  chosen  experiment- 
ally. However  I've  calculated  the  necessary 
values  to  be  used  for  matching  a  wide  range 


of  impedances  and  they  are  drawn  into  the 
schematic. 

The  600  volt  power  supply  is  external  and 
is  actually  the  rectifier  power  unit,  PP-115A, 
out  of  a  TRC-8  450mc  transmitter  available 
through  surplus  channels.  A  suggested  power 
supply  is  shown  in  the  schematic  and  is  taken 
out  of  the  Radio  Amateur's  Handbook.  Volt- 
ages of  4-250,  +150  regulated,  -40  to  -60, 
and  6.3  ac  are  derived  from  the  built-in  supply 
in  the  bottom  rear  of  the  rig.  Silicon  rectifiers 
were  used  to  save  space,  eliminate  heating, 
and  besides  they  are  cheap. 

Extensive  shielding  was  used  in  cabinet 
construction,  a  trapped  lady  bug  would  never 
find  her  way  out  of  the  enclosure,  neither 
will  any  frequencies  in  the  VHP  range.  Sheet 
metal  screws  are  spaced  no  farther  than  two 
inches  apart  to  maintain  a  tight  electrical 
seal.  Reynold's  do  it  yourself  angle  stock  was 
used  to  support  the  finely  perforated  sheet 
aluminum  which  was  procured  locally.  The 
chassis  is  a  3x7x17  inch  Bud  which  turned 
out  to  be  a  little  bigger  than  neccessary,  but 
gave  me  plenty  of  working  room  and  space 
for  additional  things  such  as  a  T-R  switch, 
low-pass  filter,  or  maybe  a  simple  SSB  genera- 
tor. K  inch  aluminum  plate  was  used  for  the 
front  panel  and  helps  support  the  frame. 

Other  than  peaking  all  L/C  circuits  to 
resonance  before  trying  the  rig  out,  adjust- 
ment of  the  final's  grid  bias  voltage  is  all 
that  is  necessary  to  get  it  in  operation.  No 
tune-operate  switch  was  incorperated  in  the 
rig,  nor  was  any  plate,  griZT,  or  relative  out- 
put indicator.  In  order  to  tune,  merely  turn 
the  V3  screen  voltage  potentiometer-drive 
control  so  that  the  screen  is  on  the  ground 
side  of  the  pot,  and  peak  the  driver  plate 
tuning,  Cf>,  and  final  plate  tuning  along  with 
the  pi-output  capacitor  for  maximum  reading 
on  your  s-meter  or  relative  output  indicator 
(which.,  is  also  thrown  into  the  schematic). 
Then  advance  your  drive  control  to  just  below 
the  point  where  full  output  is  realized  and 
re-peak  the  final  plate  tuning.  With  the  re- 
ceiver in  a  high  selectivity  condition,  and  the 
bfo  on  zero,  (the  position  where  you  hear  the 
lowest  pitched  back- ground  noise),  key  the 
transmitter  and  turn  the  VXO  frequency  con- 
trol until  the  transmitter  frequency  falls 
exactly  into  the  peak  of  the  selectivity  skirt. 
This  will  bring  the  transmitter  in  exact  co- 
incidence with  the  receiver  providing  you 
have  the  VXO  on  the  right  side  of  zerobeat. 
If  you  don't,  give  it  a  crank  down  through 
zero  beat  and  back  on  the  other  side  and 
once  again  into  the  selectivity  skirt. 

.  .  .  K6REU 
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SMALL  PAIR  BEATS  A  FULL  HOUSE 


One  particular  pair,  SB-34  sideband  transceiver,  exciter  and  SB2-LA 
gallon  linear  amplifier  — are  small  enough  to  beat  a  full  house.  Or, 
for  that  matter,  any  no-room-for-passengers  KW  mobile  installation. 

Proof.  Photograph  shows  SB-34  and  SB2-LA  together  as  a  complete 
1KW,  4-band  sideband  station  (including  receiver  of  course^beating 
a  full  house  handily.  The  two  units  placed  end-to-end  occupy  less 
than  2  linear  feet — just  over  1  foot  in  depth,  less  than  6  inches  high! 

But  S8E  didn't  set  out  to  produce  a  miniature  transceiver  at  the 
expense  of  undue  component  crowding — transistors  and  diodes  aided 
by  advanced  bilateral  circuits  did  it  with  room  to  spare. 

SB-34  specifically,  is  advanced  equipment  —  predominantly  solid- 
state — in  pace  with  the  trend  toward  elimination  of  all  tubes"  in  a 
host  of  electronic  gear.  The  SB-34  SSB  transceiver  costs  only  395.00 
(with  12V  DC  and  117V  AC  built-in'  power  supply}  and  uses  23  tran- 
sistors, 18  diodes,  a  zener,  a  varactor — and  only  3  tubes! 


Highlights;  SB-34:  4-bands:  3775-4025  kc.  7050-7300  kc,  14.1-14.35  mc,  21.2-21.45  mc, 

•  135W  p.e.p  input  [slightly  lower  on  15]  ■  Built-in  dual  117V  AC  12V  DC  supply  {nega- 
tive ground)  ■  Collins  mechanical  filter  -  Panel  selectable  USB-LSB  •  11WW,  10"u, 
5"H.  Weight:  19  lbs. 

SB2-LA:   80-40-20-15  meters    •     Input  SSB:  1KW  p.e.p.  AM:   300W.   CW-FM-FSK:   40OW. 

•  Built-in  117V  AC  power  supply    ■     I2"W,  12%"D,  5WH.  Weight:  40  lbs. 


MODEL  SB3-DCP  INVERTER 

Heavy-duty  transistorized  inverter  for  mobile  op- 
eration of  SB2-LA  linear  amplifier  at  1KW  input. 
Input  12-15V  DC,  negative  ground.  Output  fa  13.5V 
DC  input,  150  volts  AC  peak  square  wave  at  250 
cycles.  5"W,  12"D,  3WH.  Weight:  17  lbs. 


Write  for  new  brochure  describing  SBE  line. 


RAYTHEON         COMPANY 

213  East  Grand  Avenue,  South  San  Francisco,  California  940BO 
Eiport  sales:  Raytheon  Company,  International  Sates  &  Services,   Lexington  73,  Mass,  U.S.A. 


Harvey  Pierce  W0OPA 
5372  E.  Bold  Eagle  Blvd. 
White  Bear  Loke,  Minnesota 


The  Matchmaker  Circuit 


An  idea  article 


How'd  you  like  to  build  an  automatic  an- 
tenna tuner  that  would  follow  your  VFO  up 
and  down  the  band?  Remotely,  even  'way  out 
in  your  hack  yard?  Well,  this  Matchmaker 
circuit,  as  I  call  it,  makes  this  possible. 

This  is  not  a  construction  article.  Because 
few  builders  follow  the  original  design  any- 
how, changing  and  substituting  parts  to  suit 
the  junkbox  being  standard  ham  procedure,  I 
am  just  going  to  explain  the  circuit,  its  ap- 
plications, and  the  few  precautions  needed. 
•The  circuit  is  an  adaptation  of  the  VSWR 
bridge  circuit,  and  depends  on  Ohm's  law 
(E/I  equals  R)  for  its  operation.  That  is,  re- 
gardless of  power  (watts),  the  ratio  of  voltage 
(E)  to  current  (I)  is  always  the  same  for  a 
given  resistance.  In  the  Matchmaker  this  re- 
sistance is  that  of  the  feedline. 

The  schematic  of  the  bridge  is  shown  in 
Fig.  1,  There  are  two  separate  measuring  cir- 
cuits, you  will  note  {separated  by  the  dashed 
line),  arranged  to  produce  two  outputs  of  op- 
posite polarity,  which  are  compared  on  a  zero- 
center  meter.  One  measures  a  portion  of  the 
line  voltage,  the  other  measures  the  voltage 
across  a  1-ohm  resistor  in  the  line,  which  is 
equivalent  to  the  current.  A  variable  capacitor 
adjusts  the  portion  of  line  voltage  measured 
to  the  right  ratio  for  the  feedline  used. 

This  circuit  is  inserted  in  the  antenna  tuner 


TQ    TUN Eft 


ZERO-CENTER    M1CR0AMMETER 
(IOO-OHOOhA  OR    BETTER) 

Fig.  1.  Schematic  of  the  Matchmaker  bridge. 
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between  the  coax  line  from  the  transmitter 
and  the  tuning  units.  Then,  when  the  tuning 
unit  is  adjusted  so  that  the  antenna  exhibits 
an  impedance  equal  to  that  to  which  the  cir- 
cuits has  been  adjusted,  the  output  of  the  two 
measuring  circuits  will  be  equal  and  cancel 
each  other,  so  the  zero-center  meter  will  read 
zero.  Furthermore,  if  the  antenna  impedance 
is  too  high,  the  meter  will  go  off  center  one 
way,  and  if  the  impedance  is  too  low,  it  will 
go  off  center  the  opposite  way.  Which  way  it 
goes  will  depend  on  diode  and  meter  polarity. 

This  feature  makes  an  automatic  antenna 
tuner  possible.  If  a  resistor  of,  say  one-half 
megohm  is  connected  in  place  of  the  meter 
and  the  voltage  across  it  fed  into  a  dc  ampli- 
fier such  as  shown  in  Fig.  ..2r:Kthe  output  can, 
through  relays,  control  a  tuning  motor.  In 
Fig.  2,  if  the  input  is  positive,  the  plate  cur- 
rent to  VI  increases  and  V2  decreases,  so  the 
balanced,  polar  relay  actuates  the  "Forward" 
motor  relay.  If  the  input  is  negative,  the  ac- 
tion reverses,  and  the  "Reverse"  motor  relay 
closes.  These  motor  relays  are  three-pole,  sin- 
gle-throw types,  with  two  poles  connecting 
the  motor  field  properly  for  forward  or  reverse, 
while  the  third  applies  power  to  the  motor. 

The  relatively  simple  circuit  of  Fig.  2  may 
not  be  sensitive  enough  with  available  polar 
relays,  so  I  would  like  to  suggest  a  system 
such  as  Fig.  3  for  those  who  understand  tran- 
sistors. No  values.,  are  given  for  the  compo- 
nents of  either  circuit  because  so  much  de- 
pends on  what  you  use  for  tubes,  transistors, 
relays,  etc.  Nor  can  polarities  be  assigned,  for 
the  same  reason.  Just  be  sure  the  motor  turns 
the  tuning  unit  the  right  way  to  reach  the  null 
and  stop  in  tune. 

The  values  given  in  Fig.  1  are  about  right 
for  medium  power  (150  watt)  transmitters. 
For  lower  powers,  the  two  200  k  resistors  can 
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Fig.  2.  Automatic  antenna  tuner. 

be  reduced  to  50  k,  and  for  higher  powers 
they  can  be  increased  to  higher  values.  Rl, 
the  one  ohm  resistor,  may  best  be  made  up 
of  ten  one-watt,  non-inductive,  ten-ohm  car- 
bon resistors,  connected  in  parallel  in  bird- 
cage fashion.  (In  case  you  don't  know,  carbon 
resistors  have  color  bands  all  the  same  width, 
while  the  wirewound  (inductive)  type  have 
the  first  color  band  extra  wide, )  It  helps  if  you 
can  put  CR2  and  the  .01  uf  capacitor  inside 
the  "birdcage"  of  resistors.  Other  combina- 
tions of  resistors  for  Rl  are  permissible.  The 
total  wattage  can  be  decreased  for  lower 
power  or  increased  for  higher  power. 

CR1  and  CR2  can  be  lN34A*s  or  any  sim- 
ilar type  of  germanium  diode  good  for  20  to 
30  volts  at  one  or  two  ma.  The  23s  mh  choke 
serves  as  the  dc  return  for  CR2.  Short  leads 
to  the  coax  input  connector  are  necessary,  and 
compactness  and  some  shielding  from  the 
rest  of  the  tuner  are  desirable.  Otherwise  no 
particular  precautions  are  needed  in  construc- 
tion. 

Adjusting  this  "Matchmaker"  can  be  done 
either  of  two  ways.  A  non-inductive  dummy 
load  with  a  resistance  equal  to  the  feedline 
impedance  is  connected  temporarily  in  place 
of  the  antenna  tuner.  Then  power  is  fed 
through  the  line  at  an  appropriate  frequency 
and  the  variable  "ratio"  capacitor  is  adjusted 
carefully  until  the  output  at  point  "X"  is  zero 
as  read  by  a  zero-center  meter  as  in  Fig.  1,  or 
by  a  VTVM  or  VOM.  Or  an  SWR  indicator 
of  correct  impedance  can  be  connected  in  the 
coax  line  and  the  antenna  tuned  up  for  mini- 
mum SWR,  and  with  normal  power  supplied 
the  antenna,  the  "ratio"  capacitor  is  adjusted 
as  above. 

It  is  only  fair  to  state  that  the  Matchmaker 
circuit  is  not  the  complete  answer  to  a  wide- 
range  automatic  antenna  tuner  because  it  fails 


Fig.  3.  More  complex  and  sensitive  antenna  tuner, 

to  distinguish  between  resistive,  inductive,  and 
capacitive  impedances.  While  there  are  cir- 
cuits that  will  do  this,  they  get  a  bit  involved, 
and  anyway  the  circuit  shown  will  easily 
'track'  with  a  vfo  over  an  amateur  band  if  the 
LC  values  are  properly  selected  to  avoid  re- 
active nulls  in  the  tuning  range.  Band-switch- 
ing of  the  tuner  is  not  too  difficult  if  multi- 
band  operation  is  desired. 

Interesting  circuit,  isn't  it?  Even  used  as  an 
indicator  it  will  tell  ycu  if  the  antenna  im- 
pedance is  too  high  or  too  low.  Changes  in 
power  input  merely  change  the  magnitude  of 
the  error  reading,  never  the  zero  point,  so  AM, 
CW,  or  SSB  have  no  effect  on  its  null  point. 

OK,  engineers!  Build  yourself  an  automatic 
tuner! 

.  .  .  W0OPA 


"Yes,  he's  home — but  you  can  slay  the  whole 
weekend — he's  in  another  of  those  wonderful  con- 
tests .  .  .." 
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Bob  Heil  K9EID 


Six  to  Two 
Transmitting  Mixer 


This  simple  unit  will  put  a  loic  poicer 
six  meter  signal  of  any  mode  on  two. 
Perfect  for  SSB  or  Sixers. 


The  trend  today  in  VHF  amateur  equipment 
is  toward  use  of  commercial  SSB  exciters  and 
adapters.  But  one  thing  missing  among  the 
many  lines  of  equipment  manufactured  is  a 
unit  that  will  allow  the  amateur  to  use  his 
50  mc  equipment  on  two  meters. 

Yet  this  can  be  done  very  easily  and  effec- 
tively without  any  modification  of  the  six  meter 
transmitter  if  you  use  a  transmitting  mixer  and 
use  the  exciter  to  drive  the  mixer.  Receiving 
can  be  easily  handled  by  a  simple  converter 
which  takes  its  local  injection  from  the  oscil- 
lator in  the  transmitting  mixer  unit  via  the 
oscillator  output  jack. 

The  mixer  shown  here  (Fig.   1)  gives  tre- 


mendous supression  of  unwanted  signals.  It 
uses  a  6360  tube  as  a  mixer  and  a  second  6360 
as  a  class  AB1  amplifier  to  give  an  output  of  15 
to  20  watts  PEP.  This  is  plenty  of  power  to 
drive  a  linear  or  to  use  barefoot  and  many 
wonderful  contacts  have  been  made  with  this 
unit  without  any  additional  amplification. 

Construction  is  very  simple  and  easy  if  you 
follow  the  photos.  Proper  shielding  between 
stages  is  very  important  to  tame  the  unit  so 
that  it  won't  take  off  on  its  own  as  some  mixers 
do.  The  shields  can  be  made  very  easily  from 
sheet  copper  or  -copper  clad  board. 

L2,  L3  and  L4  can  all  be  made  from  one 
piece  of  B  and  W  stock  by  removing  a  single 


Ll      X)  TUSMS   N0.2S  ENAM.  ON  1/2    DIA.  SLJG-TUNED  FOUM 
ti.LS.L4    B  »  W    NO.SOII  -  BEE  SCHEMATIC    [  r  TURN  LINK 

FCK  "CSC  OUT") 
L5     B  ft*  NO.  3002-  5  TufiNS  CT. 
L6     SAME    AS  L5  PUB  l-TLRN   UNK  AT  CENTER 


Fig.  1.  Schematic  of  the  six  to  two  meter  SSB  mixer.  B  &  W  3002  is  two  inches  (5  cm)  of  Vi  inch 
(8  mm)  8  turns  per  inch  number  18  wire.  It's  the  some  as  PiC  1728  and  Air-Dux  408T.  B  &  W  3011 
has  o  diameter  of  ^/a  inch  (2  cm)  and  is  16  turns  per  inch  (6  per  cm). 
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Here's  the  bottom  of  the  six  meter  to  two  mixer.  The 
copper  clad  chassis  plate  is  5  x  6  inches  (125  mm 
x  15  cm). 

turn  between  windings.  This  makes  a  neat, 
easy-to-mount  assembly. 

This  particular  unit  was  built  on  a  chassis 
which  was  designed  so  that  a  final  amplifier 
could  be  added  later.  The  room  available  will 
accomodate  a  5894,  829B,  etc.  The  chassis 
could  be  made  smaller  if  desired. 

The  power  supply  shown  uses  a  power 
transformer  from  a  junked  TV  set.  It  works 
well  and  is  easy  on  that  ole  pocketbook!  The 
bias  circuit  is  a  clever  system  since  it  needs  no 
additional  transformer.  The  switch  in  this  sup- 
ply can  be  on  the  antenna  relay  and  allow  the 
mixer  to  be  cut  off  during  the  receiving  cycle. 
Just  remember  that  it  should  be  open  on 
receive  and  closed  on  transmit. 

The  voltages  shown  are  operational  voltages 
during  transmit  with  SI  closed.  These  voltages 
will  vary  somewhat  with  different  trans- 
formers in  the  power  supply.  The  power  sup- 
ply is  built  on  a  separate  chassis  to  minimize 
heat  in  the  mixer  unit. 

This  unit  performs  very  well  with  six  meter 
SSB  transceivers.  It  is  a  very  easy  method  of 
putting  an  SSB  signal  on  two  meters  and  it 
could  also  be  used  to  put  any  six  meter  AM 
signal  on  two. 

Have  fun  building  and  operating  this  fine 
unit.  .  .  .  K9EID 


Top  of  the  mixer.  Tubes, 
clockwise  from  bottom 
center,  are:  0A2,  6EA8, 
6360  and  6360. 
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Silos  Smith   WASCHD 
G  4475  N.  Vossar  Rood 
Flint,  Michigan 


A  Slotted  Line  for  1250  mc 


Here's  an  easy-to-build  instrument  for 
measuring  frequency,  VSWR  and  impedance. 


The  SWR  bridge  is  a  very  useful— and 
sometimes  badly  neglected— tool.  Especially 
on  1250  mc  with  only  two  or  three  watts  of 
power,  you  should  measure  your  SWR  and  do 
something  about  it  if  necessary.  I  recently 
joined  the  23  cm  boys,  though  I  have  only 
worked  1234  mc  so  far.  My  first  attempt  to 
communicate  with  W8VKQ  on  the  other  end 
failed  but  after  two  evenings  of  diligent  work 
with  a  meagre  amount  of  test  equipment  we 
made  contact.  It  would  have  been  a  lot  easier 
with  test  equipment  good  in  the  1250  mc 
range  since  most  hams  are  not  equipped  to 
measure  frequency  and  adjust  their"  rigs  at 
these  frequencies. 

After  that  experience,  I  made  the  slotted 
line  indicator  described  in  this  article.  The 
cost  is  next  to  nothing  and  it's  easy  to  build, 
but  it  does  a  good  job,  The  unit  is  built  around 
a  one  inch  thin  well  copper  tube  10'i"  long 
(Fig.  1).  This  tube  has  a  ffl  slot  cut  length- 
wise for  7K",  about  2  wavelength  at  1250  mc. 
This  is  long  enough  to  get  a  fair  sampling  of 
the  standing  wave  or  null  points. 


Three  other  pieces  of  1"  copper  pipe  are 
needed.  Two  are  5/16"  long  and  one  is  IK" 
long.  The  two  5/16"  pieces  each  have  K"  cut 
out  and  are  reshaped  to  fit  inside  the  1"  tube. 
These  two  pieces  were  each  soldered  to  1/16" 
plates  as  in  the  detail  in  Fig.  1.  This  process 
makes  two  cup-like  structures  which  should 
fit  within  the  end  of  the  1"  pipe.  Drill  nine 
holes  in  each  cup:  four  holes  for  attaching  the 
cup  to  the  slotted  line,  four  to  fit  the  BNC 
connector  mounting  plate  and  one  %"  hole  to 
pass  the  main  body  of  the  connector.  File  two 
notches  for  the  connector  ears.  You  can  fasten 
the  cups  to  the  slotted  tube  with  small  sheet 
metal  screws,  threaded  holes  or  nuts  soldered 
to  the  back  of  the  holes. 

The  1"  x  15s"  piece  of  pipe  is  for  the  probe 
carriage.  It  is  cut  lengthwise  on  one  side, 
slipped  over  the  1"  tube,  centered,  and  a  W 
hole  drilled  through  it  over  the  slot  in  the  1" 
tube. 

The  probe  is  built  from  5a"  jmd  K"  brass  tub- 
ing from  your  hobby  shop.  At  the  probe  end 
is  an  insulator  from  a  coax  fitting  and  on  the 
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Fifl.  1.  The  slotted  coaxial  line  and  probe  for  1215  to  1300  mc  described  in  this  article, 
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However,  there  is  a  slight  complication  of 
vectors  in  Emax  and  E,nill,  so  that  to  find  them, 
you  must  first  determine  the  highest  voltage 
read  on  the  meter,  Et  and  the  lowest  voltage 
read  on  the  meter,  E2  with  the  same  setting 
of  the  shunt  resistor,  as  the  probe  carriage  is 
slid  along  the  line.  Now,  E„,M  =  Ej  +  E2  and 
E,,,!,,  =  Ei  -  Ea  so  that 


Fig.  2.  Rotio  of  outer  tube  to  inner  line  for  various 
impedances. 

other  end  is  a  jack  made  from  an  octal  tube 
socket.  A  small  piece  of  'A"  brass  tubing  is 
used  to  make  the  diode  socket  (see  detail  A). 
A  piece  of  22  gauge  wire  is  inserted  in  the 
probe  end  of  the  1/16"  tubing  and  soldered. 
A  1N21  diode  works  very  well. 

Use  Fig.  2  to  choose  the  proper  size  for  the 
line  in  the  center.  Each  end  of  this  line  should 
be  tapered  and  soldered  to  the  coax  fitting  as 
in  detail  B.  The  center  conductor  should  be 
7/16"  for  50  ohms  or  5/16"  for  73  ohms. 

The  meter  used  should  have  a  range  that 
permits  a  full  scale  reading  and  should  be 
calibrated  with  some  scale. 

Uses:  Measuring  frequency 

Frequency  can  be  measured  with  the  slotted 
line  in  two  ways:  the  distance  between  null 
points  at  one  half  wavelength  (k/2)  or  the 
distance  between  peaks.  See  Fig.  3.  Measur- 
ing between  the  nulls  is  preferable  since  the 
peaks  are  very  broad.  If  your  line  is  fiat,  the 
peaks  and  nulls  may  be  very  small,  so  you 
may  have  to  induce  a  mismatch  in  the  line. 
Likewise,  you  may  have  to  induce  a  mismatch 
to  get  the  two  nulls  to  fall  within  the  VA"  of 
the  line.  The  easiest  way  to  induce  a  mis- 
match is  a  short  in  the  fine. 

Measure  the  distance  between  the  nulls 
carefully  with  a  centimeter  rule.  Twice  this 
distance  divided  into  30,000  will  give  you 
your  frequency  in  megacycles.  It  would  be  a 
good  idea  to  check  this  against  a  standard  or 
at  least  avoid  operating  too  close  to  the  edge 
of  the  band. 

Measuring  VSWR 

Measuring  voltage  standing  wave  ratio 
(VSWR)  with  the  slotted  line  is  easy,  too.  We 
are  looking  for  a  ratio  of  Emi„,  the  minimum 
voltage  on  the  line,  and  Em:lx.  The  ratio: 


VSWR 


E,  +E3 
"  Et  -  E2 


A11  even  simpler  method  is  to  set  the  meter  to 
full  scale  (TOO)  at  the  highest  reading,  and 
reading  the  VSWR  directly  from  Fig.  5. 

Impedance  measurements 

It's  a  little  harder  to  measure  impedance, 
but  even  it's  not  bad  if  you  do  it  step  by  step. 
First,  consider  the  high  impedance  on  your 
line  when  your  antenna  is  open  or  shorted. 
Perhaps  you  don't  think  of  it  as  a  change  in 
impedance.  This  is  what  we  are  looking  for. 
Remember  that  there  is  a  definite  relationship 
between  impedance  and  frequency.  Fig.  6 
shows  the  voltage  relationship  between  a  short 
and  open.  On  a  short  set  the  probe  for  a  null 
point,  usually  the  first  null  from  load  end  of 
the  slotted  line.  This  will  be  our  reference 
point.  You  will  note  that  when  the  load  point 
is  open  there  is  a  shift  of  90°  or  a  quarter 
wavelength  either  side  of  the  reference  point. 
This  adds  up  to  one  half  wavelength.  Any 
impedance  between  infinity  and  zero  ohms 
will  lie  somewhere  along  the  half_wavelength 
of  the  line.  It  will  be  noted  that  an  open  is 
equidistant  from  the  reference  point  toward 
the  generator  and  toward  the  load,  however 
the  line  has  moved  toward  the  load  (capaci- 
tive  reactance).  To  measure  this  reactance, 
we  replace  the  load  that  we  measure  with  a 
short.  We  set  our  probe  to  the  first  minimum 
reading  from  the  load  end  of  the  slotted  line. 
Mark  tins  spoUwith  a  scribe.  This  is  our  ref- 
erence point.  Now  we  remove  the  short  and 
add  our  load  under  measurement.  It  will  be 
noted  that  the  voltage  has  moved  upward. 
Move  the  probe  toward  the  load.  If  the  volt- 


UJ 


REFLECTED    1WWE 


E, 


^5L  =   VSWR 

-■nuji 


Fig.   3,   Left.  Measuring   frequency.  Fig.  4,   Right. 
Measuring  VSWR. 
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Fig.  5,  Left  VSWR  scale.  Fig.  6,  Right  Impedance 
measurements. 


age  goes  down,  you  are  heading  in  the  right 
direction.  If  the  voltage  starts  to  go  up  change 
direction  toward  the  generator.  Move  the 
probe  as  above  to  the  new  null  point  and  note 
the  direction  that  the  probe  has  been  moved. 

Here's  a  step-by~step  example.  First,  you'll 
need  the  frequency  and  wavelength,  VSWR, 
direction  of  probe,  distance  between  refer- 
ence point  and  new  null,  and  impedance  of 
the  slotted  line. 

Let's  say  as  we  measured  the  frequency, 
the  distance  between  the  null  points  was  12 
cm.  This  is  half  the  wavelength,  so  the  wave- 
length is  24  era.  The  frequency  is  30000/24  or 
1250  me. 

Let's  say  we  read  80  as  a  maximum  and  20 
as  a  minimum  on  a  point  scale  in  measuring 
the  VSWR: 

EmaY  =  E,  +  E.,  =  80  +  20  =  100 

Emi„  =  E1  -  E2  =  60 


VSWR  =; 


100 
60 


1.66 


Or  set  E1  to  100  by  adjustment  of  R,  then  E3 
would  read  2,5  on  the  mete)-,  a  VSWR  of  1.66 
by  Fig.  5. 

As  in  Fig.  6,  the  probe  was  moved  toward 
the  load. 

Let's  assume  the  distance  from  the  reference 
point  to  the  new  null  was  2  cm.  What  part  of 
a  wavelength  is  2  cm?  Wavelength  is  24  cm, 
so  2/24  =  .083  wavelengths. 

This  is  a  movement  of  .083  wavelengths 
toward  the  load. 


The  slotted  line  used  has  an  impedance  of 
SO  ohms. 

We  are  now  ready  to  plot  this  information 
on  the  Smith  chart  (Fig.  7,  better  get  out  your 
magnifying  glass). 

Draw  the  VSWR  circle  at  the  prime  center 
with  a  radius  of  1.6. 

Draw  a  line  from  .083  wavelength  toward 
the  load  from  the  prime  center. 

At  the  intersection  of  the  circle  and  line, 
follow  the  constant  resistance  circle  to  .74  and 
the  capacitiye  reactance  circle  to  .31.  Our 
load  impedance  is  then: 

ZL  =  Z„  (.74  -  .31j ) 

Zr  =  50  (.74  -  .31]) 

ZL  =  37  -  15.5J 

Well,  there  are  some 
slotted  coax  line  can  do  besides  telling  you 
that  you're  on  the  air.  A  commercial  version 
would  cost  $750.  I  guarantee  that  you'll  get 
your  dollar's  worth  out  of  this  one  as  it  costs 
less  than  $1  to  build.  I  hope  that  it  helps  you 
get  on  1250  mc. 
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Fig.    7.    Smith    chart   for    determining    impedance. 
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A  New  Book  Published  by  73 

This  book,  the  first  on  parametric  amplifiers  for  the 
ham,  is  Written  for  the  average  amateur  and  explains  in 
simple  language  how  they  wort,  how  to  build  your  own 
for  the  various  UHF  bands,  and  how  to  tune  them  up. 
Parametrics  have  helped  UHF  move  into  the  space  age, 
but  don't  forget  that  the  first  working  parametric  am- 
plifier was   built   by   W1FZJ    and    worked    on   six    meters. 

Order  this  book  direct,  $2.00  postpaid,  or  from  your  loca! 
parts   distributor. 
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that  ten  years  from  now  the  2-K  will  still  be  considered  the  classic  in  its  fieid. 
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A  Short  Look  at 
Current  Propagation 


Dear  Paul; 

Your  recent  letter  mentions  that  some  new- 
comers would  like  to  know  more  about  our 

propagation  charts  and  you  also  ask  for  a  pre- 
view on  conditions  for  1966  and  the  next  few 
years.  I  will  answer  both  questions  in  the  fol- 
lowing two  part  discussion  dealing  with  the 
propagation  charts  first. 

The  basic  data  for  the  propagation  charts 
comes  from  numerous  ionospheric  sounding 
stations  scattered  throughout  the  world.  These 
sounding  stations  are  managed  by  various  gov- 
ernments, universities,  and  other  research 
units.  Our  own  Bureau  of  Standards  plays  a 
considerable  part  in  the  program. 

Most  of  these  stations  measure  the  highest 
frequency  that  the  ionosphere  will  return  from 
a  point  directly  overhead.  They  call  this  the 
"critical  frequency"  at  "zero  distance."  The 
measurements  are  made  on  a  24  hour  per  day 
basis  and  have  been  in  progress  for  many 
years.  With  this  basic  information,  which  in- 
cidentally also  measures  the  height  of  the  iono- 
sphere, it  is  possible  to  construct  a  world-wide 
map  of  ionospheric  "critical  frequencies"  ver- 
sus time  of  dav,  month  of  vear,  and  year  of 


the  sunspot  cycle.  By  graphical  techniques  we 
convert  the  "zero  distance"  frequency  to  an 
"any  distance"  frequency.  I  might  mention 
here  that  it  is  a  pretty  tedious  job. 

Sunlight  and  darkness  control  the  critical 
frequency.  It  is  "usually"  highest  around  noon 
and  lowest  just  before  sunrise  at  any  given 
point  over  the  earth's  surface. 

When  making  frequency  predictions  we 
must  first  determine  those  points  over  the 
earth's  surface  where  the  radio  signal  makes 
its  first  and  last  contact  with  the  ionosphere 
for  any  given  circuit.  These  points  in  space 
are  known  as  "control  points."  On  a  circuit 
3600  to  4000  km  long  there  is  one  control 
point  for  operation  on  the  F2  layer  of  the 
ionosphere.  Also  only  one  for  shorter  circuits. 
Circuits  longer  than  4000  km  operate  on  two 
control  points— these  are  the  DX  circuits  and 
the  control  points  are  about  2000  km  from 
each  end  of  the  circuit.  A  really  long  haul  DX 
signal  will  be  reflected  by  the  ionosphere  sev- 
eral times,  performing  a  series  of  hops  over 
the  earth's  surface.  When  thj^  signal  contacts 
a  control  point  it  makes  up  its  mind  then  and 
there  if  it  is  going  to  go  any  further  or  not. 
If  the  frequency  is  too  high  for  the  control 
point,  the  signal  will  pass  through  the  iono- 
sphere and  be  lost  in  space.  If  it  is  too  low 
it  will  be  absorbed. 

The  control  point  demanding  the  lowest 
frequency  in  the  chain  of  hops  is  the  boss. 
Frequency  -propagation  charts  are  constructed 
with  this  in  mind.  The  signal  will  usually  be 
best  when  there  is  only  a  moderate  difference 
between  the  two  control  point  frequencies. 
When  one  control  point  demands  8  me  and 


John  H.  Nelson  is  a  well  known  11F  Propaga- 
tion Analyst  for  RCA  Communications.  Afnong 
his  articles  are  "Sunspots  and  Radio  Weather" 
in  the  June  1948  RCA  Review  and  "Observed 
Diurnal  Variations  in  Frequencies  and  Signal 
Qualifies"  in  the  December  1954  RCA  Review. 
He  writes  the  monthly  propagation  column 
in  73. 


75  MAGAZINE 


the  other  demands  33  mc  the  circuit  will  be 
poor.  This  is  because  the  amateur  has  to  use 
7  mc  and  as  his  signal  approaches  the  33  mc 
area  it  becomes  absorbed  by  sunlight. 

This  latter  situation  prevails  at  certain  times 
of  the  day  on  such  DX  circuits  as  Eastern 
U.S.A.  to  Japan,  Philippines,  India  and  Aus- 
tralia. It  also  prevails  on  Western  U.S.A. 
circuits  to  Europe,  India  and  Africa.  Another 
factor  that  might  be  mentioned  is  that  the 
longer  the  circuit  (in  the  northern  hemi- 
sphere), the  closer  the  signal  will  pass  to  the 
North  Pole.  Here  the  signal  must  pass  through 
the  auroral  zone.  This  is  bad  because  of  severe 
absorption. 

The  hours  of  the  day  dining  which  the 
signal  will  suffer  significant  absorption  is  in- 
dicated on  my  charts  with  a  symbol. 

Now  for  the  second  part  of  your  question. 
The  new  sunspot  cycle  began  to  show  a  sig- 
nificant increase  in  sunspot  numbers  in  Sep- 
tember 1965  but  it  is  increasing  quite  slowly. 
The  low  part  of  this  cycle  has  lasted  much 
longer  than  the  low  of  1954  and  1955  and  is 
increasing  more  slowly.  This  indicates  a  strong 
probability  that  the  forthcoming  cycle  will  be 
of  only  moderate  intensity. 

One  of  the  strange  features  of  the  present 
sunspot  situation  and  the  current  frequency 
behavior  pattern  is  that  in  spite  of  the  slow 
increase  in  sunspot  numbers  there  has  been  a 
disproportionate  rise  in  useful  frequencies  dur- 
ing day  time  hours.  However,  no  important 
change  has  occurred  in  night  time  frequencies 
when  compared  to  the  past  two  winters.  This 
is  quite  puzzling. 

So  far,  the  present  sunspot  cycle  has  pro- 
duced only  one  really  large  sunspot.  This  spot 
crossed  the  sun  during  the  first  ten  days  of 
September.  It  did  not  do  much  damage  to 
radio  signals  but  did  produce  numerous  solar 
flares.  Today,  December  5th,  1965,  using  a  six 
inch  telescope,  I  can  find  only  one  tiny  spot 
on  the  sun. 

The  number  of  sunspots  will  increase 
throughout  1966,  67,  68  bringing  with  them 
an  increase  in  critical  frequencies.  The  ultra 
violet  light  radiated  by  sunspots  creates  a 
more  dense  ionosphere  which,  of  course,  has 
a  higher  critical  frequency.  DX  fans  will  bene- 
fit by  this  but  it  is  doubtful  if  the  phenomenal 
results  of  the  last  sunspot  cycle  will  be  dupli- 
cated. 

DX  conditions  will  generally  improve 
throughout  this  forthcoming  rise,  but  it  might 
be  well  to  apprise  the  new-comers  that  they 
are  going  to  come  upon  some  strange  situa- 
tions during  the  next  few  years. 

Quite  a  number  of  the  fast  growing  sunspots 


"I    dont  suppose   you    know   anything  about  what 
happened  to  my  coil  stock." 


during  the  rising  portion  of  the  sunspot  cycle 
develop  great  solar  flares.  The  flares  produce 
such  intense  ultra-violet  radiation  that  our  at- 
mosphere becomes  so  strongly  ionized  that  it 
absorbs  all  HF  signals,  resulting  in  a  complete 
absorption  blackout.  This  happens  only  during 
daylight  and  usually  lasts  around  half  an  hour. 
To  experience  one  of  these  blackouts  is  dra- 
matic to  say  the  least.  Signals  change  from 
perfect  to  absolutely  nothing  in  two  or  three 
seconds. 

There  will  be  cases  of  night  time  blackouts 
during  which  DX  signals  will  be  useless  for 
two  or  three  consecutive  nights  whilst  during 
daylight  hours  the  signals  will  be  very  good 
from  sunrise  "to  sunset.  This  will  not  happen 
very  often  however.  In  general  we  are  going 
to  find  that  DX  signals  will  be  much  better 
than  they  have  been  for  the  past  three  years. 
The  tendency  will  be  towards  more  severe 
disturbances  "but"  of  short  duration. 

I  have  studied  sunspots  and  their  effects  on 
HF  radio  for  20  years  and  have  observed 
thousands  of  spots  through  a  six  inch  tele- 
scope. It  is  a  very  complex  research  program. 
The  references  in  this  letter  regarding  ultra- 
violet are  not  based  on  ray  own  work.  The 
astronomers  tell  us  that  it  is  UV  that  produces 
the  ionospheric  effects  that  I  mention,  the 
theory  being  that  UV  has  strong  ionizing  ca- 
pabilities. 

With  best  regards  to  yourself  and  Wayne, 
I'll  close  now,  with  the  sincere  wish  for  an 
abundance  of  UV  for  your  DX  fans. 

,  ,  .  John  Nelson 
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Jorr.es  Ashe  W2DXH 

R.D.  i 

Freeville,  N.Y.    13068 


Here's  a  new  look  at  an  excellent  old 
idea.  No  experimenter  shoidd  have  to 
work  without  Diddleboxes. 


Diddleboxes 


•  Sometimes  my  circuits  don't  work  quite 
right  and  I  have  to  try  fitting  in  different  com- 
ponents to  remedy  the  situation.  Pots  and 
variable  capacitors  will  do, "hut  fixed  compo- 
nents seem  to  he  hotter  suited  for  these  tests. 
For  instance,  it's  quite  easy  to  burn  up  a  two 
watt  pot  because  at  ten  percent  of  rotation 
its  power  rating  is  down  by  ninety  percent! 
And  the  thing  always  has  to  he  measured  to 
complete  the  test. 

Decade  substitution  boxes  go  right  hack  to 
ancient  history.  I've  seen  them  in  very  old 
catalogs.  They're  wonderful  things.  You  can 
jump  from  one  ohm  to  one  megohm  at  the 
flick  of  a  switch,  and  it's  the  easiest  thing  to 
tack  on  or  trim  off  a  few  ohms  by  turning  one 
or  two  knobs. 

But  I  reasoned  that,  since  I'm  going  to 
choose  the  nearest  resistor,  why  not  start  out 
that  way?  There  is  no  need  to  play  ohmic  ar- 

W2DXH  is  a  self-employed  technical  writer 
interested  in  design  and  construction,  moon- 
bounce  and  space  communications.  A  number 
of  his  articles  Iwoe  recently  appeared  in  73 
and  more  are  upcoming. 


peggios  on  a  megohm  scale,  the  circuit  will 
never  notice  my  virtuosity..„j\nother  point  is 
that  a  simple  rotary  switch  with  twelve  re- 
sistors will  have  far  less  parasitic  inductance 
and  capacitance  than  the  extensive  system  in 
a  decade,  box.  Sounds  like  a  good  thing,  and 
that  is  the  way  it  has  worked  out. 

There  was  some  difficulty  in  finding  good 
12-position  switches.  But  I  found  two  sup- 
pliers who  could  provide  satisfactory  single 
pole  12-position  switches:  CTS  and  Mallory. 
The  CTS  switches  come  in  a  very  convenient 
build-it-yourself  style  and  I  have  found  them 
useful  for  many  applications  besides  diddle 
boxes.  It  might  be  nice  someday  to  build  from 
16-pole  switches,  because  then  each  decade 
could  overlap  the  adjacent  ones.  This  has  not 
proved  to  be  much  of  a  handicap. 

The  three  photographs  show  nearly  the  en- 
tire stoiy  of  building  diddleboxes.  Note  that 
the  wires  are  kept  as  short  as  possible,  and 
that  the  capacitors  have  a  shorted  ring  in  com- 
mon. This  reduces  parasitic  inductance  and 
capacitance. 

The  leads  go  out  through  quarter  inch 
grommets.    I   have   been   most   satisfied   with 
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At    the     left     are     two 

Diddleboxes  opened  up 
to  show  their  construc- 
tion. To  the  right  is  the 
Diddlebox  covering  1 0 
k  to  82  k  in  use  on  o 
breadboarded  circuit.  At 
the  bottom  of  the  page 
ore  all  the  parts  for  a 
Diddlebox  except  the 
wire  for  the  leads. 


Mueller  #34  Microgator  clips,  with  a  tiny 
plastic  cover.  I  trim  the  last  eighth  rich  off 
the  cover  so  the  jaws  are  clear,  A  tentative 
idea  of  putting  phone  tip  or  banana  jacks  in 
the  boxes  for  test  lead  attachment  has  never 
been  carried  out. 

I  have  been  very  successful  in  marking 
painted  or  unpainted  panels  with  India  ink. 
The  secret  is  to  scrub  thoroughly  with  strong 


detergent  and  a  cotton  rag  to  get  off  all  the 
grease,  rinse  without  touching,  and  let  dry 
in  a  warm  place.  The  clean  surface  takes  ink 
as  well  as  paper  does,  although  it  has  a  very 
different  feel  under  the  pen.  Untouched, 
freshly  enameled  surfaces  do  not  seem  to  re- 
quire this  treatment.  After  lettering,  some  nail 
polish  or  a  coat  of  good,  clear  enamel  makes 
things  permanent. 
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DOW 
KEY 


COAXIAL 
RELAYS 


®15< 


OUR  SPECIALTY  .  .  .  Your  No.  I  source 
for  standard  and  special  application  units. 


DK60  SERIES 


m 


HEAVY   DUTY   SPDT 
COAXIAL  RELAYS 


DK60    SERIES,    AC   or   DC 

UHi"  connectors  ™— -™_  from      512.45 


DK2-60  SERIES 


A  DPDT   SWITCH 
for  SWITCHING   2 
COAXIAL    LINES 
SIMULTANEOUSLY 


With    UHF    COAXIAL    CONNEC- 
TORS   from  519-00  ei. 


DK2-60B  SERIES 


A  DPDT  SWITCH 
INTERNALLY  CON- 
NECTED IN  DE- 
ENERCIZED  POSITION 


Availahle   in    all   standard   AC,  *i-«  j*>» 

DC  voltages   ^^,. from   $19.00   ea. 


DK77  SERIES 

MINATURE,    LOW  COST 

50  ahm  SPDT 

COAXIAL    RELAYS 


from 
DK  77  relays  available  with  phono,     e_  _  _ 
7NC  and  BMC  coaxial  connectors — ■    >'.VU  «a. 


DK72  SERIES 

IP3T  COAXIAL  RELAY  FOR 
REMOTE  SWITCHING  of  r.f. 
SOURCES 


WITH   UHF    CONNECTORS    $22.S>5  II. 


DK78   SERIES 

NEW   MANUAL   COAXIAL 

SWITCHES 

(Not  Wafer  Switches) 


Avuilnblc:      JP2T,    SP3T.     1P6T 
and    crossover    switch    

from   $12.75  ea. 


available    at    your    distributor    *ir    write: 

DOW-KEY 

Thief  River  Falls,  Minnesota 


My  boxes  contain  LOSE  components,  selected 
for  on  the-nose  accuracy  by  a  good  impedance 
bridge.  They're  all  well  within  1%.  If  you 
don't  have  a  bridge,  5%  and  1%  components 
are  available  from  surplus  sources.  It's  worth 
some  time  and  expense  making  sure  they're 
right,  because  you  will  be  using  them  for 
years,  A  key  point  is  don't  roast  them.  Use  a 
transistor  heat  sink  if  you  must,  and  work 
rapidly.  You'll  come  out  way  ahead  in  the  long 
run. 

There  are  two  basic  kinds  of  switches. 
Shorting  switches  make  before  break,  non- 
shorting  switches  make  after  break.  Each  has 
its  place  in  certain  types  of  circuits.  For  in- 
stance, shorting  switches  are  preferred  for  se- 
lecting meter  shunts,  because  the  shunting 
resistance  will  drop  way  down  between 
ranges.  If  you  used  a  nonsborting  switch  for 
this  iob,  you  might  find  yourself  pinning  the 
needle  between  positions. 

From  a  didcllebox  testing  viewpoint,  cir- 
cuits fall  into  two  general  classes:  those  which 
Tive  problems  and  those  which  don't.  The 
ones  which  don't  are  low-frequency  and  pulse 
circuits  in  general.  They  don't  care  if  one  or 
•wo  components  have  remarkably  long  leads 
during  testing.  There  is  little  danger  of  feed- 
back throwing  these  circuits  into  oscillation. 
The  substitution  test  procedure  is  peaceful  and 
easy.  This  is  the  way  I  like  it! 

High  frequency  and  short  risetime  circuits 
are  harder  to  work  with.  I  believe  there  is  no 
substitute  for  a  pood  understanding  of  how 
the  circuit  works,  Then  you  can  tell  what  it's 
likely  to  do  when  you  put  the,  long  leads  in. 
Two  suggestions  that  have  worked  for  me  are : 
put  something  in  series  with  the  diddlebox, 
such  as  an  RF  choke  or  a  small  resistor,  or 
revise  the-  circuit  so  it  is  less  affected  by  the 
lon<r  leads. 

Over  the  r>^st  few  years  I've  accumulated  a 
number  of  diddleboxes.  Not  all  of  thpm  are 
the  single-decade  tvn"  I've  described  here. 
One  has  -a -supply  of  bvoass  capacitors.  An- 
other rmite  large  box  holds  some  electrrlvtics. 
Most  of  the  resistor  and  some  of  the  capacitor 
boxes  are  in  pairs.  Certain  symmetrical  dr- 
ill's, such  as  bistables.  require  this. 

My  exp'Tiencc  with  diddleboxes  has  been 
vrrv  IVvorab'e.  I  haven't  lost  one  yet!  I  think 
thi;  is  because  of  a  certain  policy  of  working 
out  what  ought  to  happen  before  doing  a  test. 
I  try  to  set  it  all  up  SO  only  a  few  seconds  are 
required  to  get  the  answer. 

At  three  to  five  dollars  per  l»x,  I  believe 
a  set  is  as  good  and  as  basic  an  investment  as 
a  VTVM. 

.    .   .  W2DXH 
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Woyne  Pierce  K3SUK 


o 

Ham  Word  Play 


anTenna      TRANSISTOR 


•    I^H    • 


RADfO       "-"•"       ha  I 


capacitor     moBlL 


RESISTOR     @SCILL@SC#PE 


GRID 

CMIL        d,p        OHM 


APRIL  196$ 


SOLID   STATE 

FREQUENCY  CONVERTERS 

WORLD'S   LARGEST  SELECTION   OF  STOCK  FREQUENCIES 

Available   in    fhe   following   frequencies  from  stock: 


2M 


Model  Input  mc 


301-D 


301 
301 
301 
301 
301 
301 


El 
E2 
F 
Q 

R 
S 


6M 


20M 

CB 

40M 

CHU 
WWV 

Int'l. 
Marine 


Aircraft 


Fire, 
Police 
etc. 

Weather 


CUSTOM 
MADE 


301-81 
301-82 
301-C1 
301-C2 
301 -J 

301-G 

(    301-A1 
I    301-A2 

301-K 

SOUL 
301-H 

301-1 
301-M 


301 
301 
301 
301 

301 


-Nl 
■N2 
-N3 

-N4 
■N5 


301 -PI 
301-P2 
301-P3 

301-W1 

301-W2 


144-148 
144-145 
145-146 
144-146 
144-148 
144-148 
143.5-148.5 

50-51 
51-52 
50-54 
50-54 
50-52 

13.6-14.6 

26.5-27.5 
26.8-27.3 

7-8 

3.35 
5.0 

9-10 
2-3 

118-119 
119-120 
120-121 

121-122 
122-123 

154-155 
155-156 
154-158 

162.55 
162.55 


Output  me 

50-54 

.6-1.6 

.6-1.6 

28-30 

14-18 

7-1  1 

30-35 

.6-1.6 

.6-1.6 

7-11 

14-18 

28-30 

.6-1.6 

.6-1.6 
3.5-4.0 


.6-1.6 

1.0 

1.0 

.6-1.6 
.6-1.6 

.6-1.6 
.6-1.6 
.6-1.6 

.6-1.6 

.6-1.6 

.6-1.6 
.6-1.6 
7-11 

1.0 

10.7 


301-X  Your  choree  of  any  one  in- 
put and  output  frequency  between 
.6  and    1  63  mc. 


(4-6  weeks  delivery  an  custom  converters) 


ANY  CONVERTER 
NOW  ONLY 


except  301-X,   518.95   ppd. 


The  model  301  uses  3  of  the  very  latest  type  epi- 
taxial planar  UHF  transistors  for  unsurpassed  gain 
and  low  noise  at  all  frequqencics.  It  can  operate 
from  6  to  14  volts  (positive  or  negative  ground) 
without  any  significant  change  in  gain  or  frequency. 
The  circuit  consists  of  a  tuned  R.F.  amplifier,  crys- 
tal controlled  oscillator  and  a  low  noise  mixer.  More 
than  30  high  quality  parts  carefully  assembled  and 
tested.  Sensitivity  is  better  than  Vl  micro-volt  for  a 
6  db  signal  to  noise  ratio  even  at  160  mc. 

0  Enclosed  in  a  sturdy  16  gauge,  3'/s"  x  2%"  x 
IVl"  aluminum  case  with  mounting  ears,  trans- 
fer switch  and  two  SO-239  (trHF)  receptacles. 

•  100%  made  in  the  U.S.A. 

£  2  yeor "guarantee  on  all  parts  Including  transis- 
tors! 

•  Free  24  hr.  SPECIAL  DELIVERY,  anywhere  in 
the  U.S.A.  if  you  send  a  money  order  or  cashiers 
check. 

OPTIONAL  ACCESSORIES: 

9  volt  battery  eliminator  with  110  volt  cord. 
Only  $2.95. 

R.F.  cable  adapters  in  6",  12"  or  18"  lengths 
with  PL-259  plug  en  one  end  (mates  with  con- 
verter). Other  end  your  choice  of  Motorola 
male  or  female,  RCA,  BNC  or  PL-259.  Price 
$1,00  ea.  cable  with  2  plugs. 

For  prompt  shipment  please  include  postal  money  order  or  cashier's  check.  COD's  must  include  20%  de- 
posit. New  York  City  residents  odd  5%  safes  tax.  New  York  State  residents  odd  2%  sales  tax.  Include 
sufficient   postage    for   all   items  except   converters   which  are  postpaid. 


VANGUARD  LABS 


Dept.    H 

196-23  Jamaica  Ave. 

Hoi  lis,  N.Y.  11423 
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$25995 


COMPLETE    WITH    LENS 


r 

SUB-MINIATURE 
SOLID  STATE 

TV  CAMERA 


VANGUARD 
MODEL  501 


World's   most   efficient   camera.    Made    in    U.S. A- 


FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

•  Measures  only  23A"  x  4"  x  7"  (excluding  lens  and  connectors). 

•  Weighs  only  VA  lbs. 

•  Advanced  circuitry  utilizing  35  semi-conductors  most  of  which  are  silicon. 

•  Resolution  guaranteed  to  exceed  best  capabilities  of  standard  525  line  TV  re- 
ceivers. 

•  Field-effect  input  circuit  provides  noise-free  video.  This  is  a  VANGUARD  exclu- 
sive. 

•  RF  output  30,000  microvolts  adjustable  for  channels  2-6. 

•  Video  output  1.5  V  p-p  composite  with  standard  negative  sync. 

•  Viewable  pictures  obtainable  from  as  low  as  1  ft.  candle  of  illuminationjo  bright 
sunlight. 

•  Vidicon   controlled   automatic  light  compensation  eliminates  electric  eye  and 
provides  error-free  compensation  for  light  level  changes  of  up  to  120  to  1, 

•  New  VANGUARD  "HI-FI"  vidicon  enables  use  of  any  8  mm  movie  lens  instead 
of  16  mm  lens  required  by  other  TV  cameras. 

•  Electronically  regulated  power  supply  and  thermally  compensated  circuits  elimi- 
nate change  in  picture  quality  when  line  voltage  gnd. temperature  fluctuate. 

•  All  parts  guaranteed  for  1  year  (except  for  open  filament  on  vidicon  or  break- 
age). 

COMING  SOON:  Video  tape  recorders  (available  first  to  owners 
of  the  Vanguard  501  camera).  Record  home  movies  on  tape 
with  the  501  and  replay  anytime  through  your  TV  set. 

Building  you  own  TV  camera?  Send  10?  for  our  new  catalog  describing  our  complete 
line  of  sub-assemblies  and  parts  incorporating  the  latest  advances  in  technology. 


VANGUARD  LABS 


1 96-23  Jamaica  Ave. 
Hollis,  N.Y.  11423 
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Henry  Cross  Wl  OOP 
1  ]  I  Birds  Hill  Avenue 
Needham,  Mass.  02192 


Modernizing  a  432  mc  Converter 


Bring  your  old  converter  using  Philco 
MADT's  up  to  date  at  low  cost. 


Back  in  the  old  days  (December,  1960) 
when  Philco  was  in  the  transistor  business  and 
not  making  Fords,  Philco  Application  Lab 
Report  684,  titled  "R  F  Amplifier  and  Fre- 
quency Multiplier  Performance  of  the  2N1742 
VHF  MADT  Transistor  at  420  Megacycles" 
was  written  by  J.  Specialny,  Jr.  A  later  version 
of  that  was  reprinted  in  an  early  issue  of  73 
(with  the  circuit  diagram  in  the  following 
issue),  and  many  of  these  converters  are  in 
use  or  on  shelves  in  ham  stations. 

One  reason  for  their  being  on  shelves  is  that 
the  2N1742  had  a  relatively  low  gain,  and  a 
noise  figure  of  9  or  10  db  at  432  mc.  The 
T  2028  was  an  improvement,  and  the  2N239S 
better  still,  but  they  are  not  on  par  with  the 
more  modem  pnp  mesa  transistors  available 
from  TI  and  Motorola.  The  TI-XMOS  and  TI- 
XM06  are  particularly  good,  and  the  price  is 
right.  If  you  buy  ten  dollars  worth,  the 
chances  are  you'll  get  a  dozen  which  are  capa- 
ble of  under  4  db  noise  figure  at  432  mc,  and 
the  rest  will  be  pretty  good,  too. 

Another  reason  for  shelf  service  is  that  it  is 

WIOOP  is  well  known  for  his  ham  activities 
(building  modern  equipment  that  works,  432 
mc,  VHF  contests)  and-  writing.  Few  ham  au- 
thors are  more  competent,  clear  or  clever,  and 
I  cry  when  I  see  Jifc  articles  in  QST.  He's  a 
design  engineer  at  Microwave  Associates  and 
lie  claims  that  he  and-  his  six  hams  work  on 
test  equipment.  Test  equipment.  Hank  studied 
Greek  (among  other  things)  at  the  Roxbury 
Latin  School  before  he  got  his  class  A  license 
in  1944,  which  probably  explains  something. 


pretty  easy  to  kill  a  VHF  transistor.  If  it 
didn't  short  out,  it  still  might  deteriorate  in 
performance  due  to  an  overdose  of  rf.  I  think 

techniques  in  coas  switching  have  improved 
in  the  last  few  years  among  hams,  but  there 
are  still  shacks  where  the  receiver  takes  a 
beating  every  time  the  transmitter  is  put  on. 
I  have  shown  a  silicon  diode  Iimiter  on  the 
input,  of  the  modernized  converter  for  this 
reason.  If  the  right  diode  is  used,  there  is  no 
loss  in  performance  from  this.  Many  of  the 
early  varactors  are  suitable.  The  easiest  way 
to  spot  them  is  to  nieasure~"rhe  breakdown 
voltage  at  about  1  ma.  Diodes  having  a  break- 
down below  10  v  which  are  sold  as  micro- 
wave varactors  are  probably  suitable,  but  those 
having  breakdown  voltages  higher  are  likely  to 
be  more  lossy  at  zero  bias.  In  any  event,  a 
serious  VHF  ham  should  be  able  to  check  his 
receiver  performance  or  noise  figure,  and  de- 
tect either^  gradual  deterioration  or  catas- 
trophe. The  same  kind  of  check  will  show 
whether  hooking  the  diode  up  makes  things 
appreciably  worse.  In  my  case,  no  difference 
could  be  measured. 

The  first  RF  stage  was  changed  from 
grounded-base  to  grounded  emitter.  At  UHF 
the  grounded-base  connection  is  regenerative, 
and  with  the  higher  gain  of  the  newer  tran- 
sistors, stability  is  a  problem.  I  set  the  first 
stage  up  grounded-emitter  because  it  is  more 
stable  (even  without  neutralization)  and  be- 
cause there  is  a  slightly  lower  noise  figure,  in 
theory.  The  second  stage  was  left  unchanged 
(I  used  a  TI-400  for  that,  which  is  not  as 

1.  73,  March  and  April  1961. 
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JCHCUTT    INSfDE    DOTTED    UNE    IS   CHAN<3£Q    FROM    UIIUIIftL 


3  TURNS  NO.  IS  WOUND 
ON  3/16     MANDREL 
TAP    HALF-WAY 


ORIGINAL   U 
(SEE   COIL  DW6S.) 


HF  AMP  ORIGINAL    L2 

TI-XM05  (SEE   COIL  ( 

TI-4O0 

2N2396 


(CHANGEG    FROM    IOpH 


rh  rh  trh    T     La<| 


*  KEE^    THES"   LEADS    SHORT. 
BYPASSES    ARE    BUTTON    MICA 
ERIE  6S4-0l?,CENTRALAB    ZB-102   | 


CCxrC 


1/32"  BRASS 

S^ER-PUTED  ,£j     1V^T0GM 

DETAILS    OF    L!   &  L2 


DETalLS   OF   LIO 


Fig.  I.  432  mc  converter.  This  is  a  modern  version  of  the  432  mc  converter  described  in  the  March 
and  April  196]  73's.  While  the  only  changes  ore  in  the  rf  amplifiers,  the  rest  of  the  circuit  is  included 
so  that  you  can  moke  the  converter  without  referring  to  those  early  issues. 


"hot"  as  the  XM06  that  I  used  in  the  first 
RF).  When  a  TI-400  was  also  in  the  first  RF 

the  noise  figure  was  a  little  bit  worse  than 
with  the  XM06.  The  main  point  is  to  keep 
the  grounded  electrode  lend  shorl.  Don't  use 
a  socket.  ANY  length  is  undesirable.  The  first 
stage  emitter  was  run  to  the  tab  of  a  mica 
button  feedthrough  which  was  soldered  into 


a  hole  in  the  chassis,  with  about  a  sixteenth 
of  an  inch  of  free  lead.  The  button  bypass 
should  be  about  a  thousand  pf. 

When  I  try  to  use  a  lower  capacitance  by- 
pass the  stage  goes  into  some  sort  of  HF  para- 
sitic oscillation.  The  emitter  return  ran  outside 
the  chassis  a  wayss  then  came  "back  in  to  go 
to  the  pot  in  the  bias  circuit.  It  seems  that 


Philco  converter  as  modi- 
fied. Input  is  at  right  with 
protective  diode  across 
the  first  coil.  The  tran- 
sistor is  just  visible  to  the 
left  of  the  first  shield. 
It's  a  small  plastic  half 
sphere. 
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■15*  Annual 
Dayton 

Ikm  mmm 

of  the 

Dayton  Amateur 

Radio 

Association 

Saturday,  April  16, 1966 

Wampler's  Ballarena 

Dayton,  Ohio 


•  Technical  Sessions 

•  Exhibits 

•  Awards 

•  Forums  -  VHF,  DX,  SSB,  RTTY, 

Antennas,  Army  MARS 

•  Women's  Activities 

•  Homebrew  Contest 

•  Hidden  Transmitter  Hunt 

•  Flea  Market 


FCC  EXAM:  0900  Saturday,  April  16.  Gen- 
eral  Class  only. 

For  information,  map,  accommodation*,  writ*; 

Dayton   Hamvontion,   Deportment   M,  Box   44, 

Dayton,  Ohio  45401 


lipp**" 


Top  view  of  the  front  end  of  the  converter  show- 
ing the  emitter  return  from  the  first  rf  amplifier. 

for  any  transistor  type  there  is  a  best  current 
to  run  at,  and  it  may  vary  by  two  to  one 
among  transistors  of  a  given  type,  thus  the 
adjustment.  Turn  pot  for  best  signal-to-noise 
ratio;  the  input  tuning  and  the  Arco  trimmer 
are  also  adjusted  for  best  NF  or  best  s/n  on 
a  weak  signal;  grab  the  aligning  tool  and  have 
a  ball. 

The  W3HIX  converter  shown  in  the  pic- 
tures belongs  to  W1YWQ.  It  is  set  up  for  5.6 
mc  if  and  the  noise  figure  measures  about  4 
db.  The  image  ratio  is  21  db,  so  there  is  under 
one  percent  image  noise  power  contribution, 
not  enough  to  matter.  I  would  advise  14  mc  if 
for  easy  tuneup  in  432  converters,  but  this  one 
works  very  well. 

The  diode  I  used  was  an  MA-450C.  These 
are  no  longer  made.  The  modem  type  would 
probably  be  an  MA4321B  (wire  lead)  but  if 
you  tried„ro  buy  only  one  you  might  decide 
that  the  money  would  be  just  as  well  spent  on 
a  good  coax  relay.  I  use  two  in  cascade  in  the 
receiver  line,  and  get  less  signal  with  the  re- 
lays in  the  transmit  position  than  with  the 
patch  cablg  disconnected  and  the  end  con- 
nector exposed. 

.   .   .  WIOOP 

Coil  and  Farts  Data 

LI  and  L2  are  on  diagram. 

L3.  the  coil  marked  "resonate  at  if"  in  the  emitter  of 

the  mixer.  Is   14   turns  #28   on    hk"  iron  slug  form. 
L4,  marked  "resonate  at  signal  frequency"   is   about 

one  turn  #22  3/16"  diameter. 
L5.   IS   turns  #28   closewound  on   %"  form  with  iron 

slug. 
LG,  3  turn  link  on  L5. 

L7,  10  turns  #20  tinned  copper  W  ID,  %"  long. 
L8,  3  turns  #20  tinned  copper  >'2"  ID. 
L9,  5  turns  #18   tinned  copper   Vi"  ID,    W  long.  Tap 

at  1%"  turns  from  ground. 
L10  is  on  diagram. 

C8  and  C9  are  1-18  pf  piston  trimmeis. 
C10  and  Cll  are  .5-8  pf  piston  trimmers. 
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SWAN  is  "Big  DXer's"  Choice 


Shown  to  the  left  is  "Butch"  Greve,  W9EWC  (Eat  Wis- 
consin Cheese),  operating  his  new  SWAN  400  mobile 
rig.  Butch,  who  started  operating  in  [925,  has  con- 
firmed hundreds  of  countries  and  holds  many  DX  Con- 
test Certificates.  The  W9EWC  home  station  is  located 
at  #1  Cheddar  Lane,  Hilbert,  Wisconsin.  When  Butch 
is  not  Hamming,  he  is  busy  manufacturing  the  famous 
Wispride  Cheese. 


L88K  at  your  low  Monthly  Payment 

AFTER  JUST  *522  DOWN 


350  Transceiver 1 14.08)  $395.00 

400  Transceiver ...,,. X  14.08)  395.00 

Mark  I   Linear  -  less  tubes 115.16)  425.00 

Two  3-400Z  tubes  for  above j(2.27)  68.00 

405  MARS  oscillator,  5  fixed  channels,  i.1.44)  45.00 

406  Phone  Band  VFO j(2.52)  75.00 

410  Full  Coverage  VFO. ;  (3,25)  95.00 

22  Dual  VFO  Adaptor. 25.00 

II7XC    H7v.  AC  Supply  w/cab.  &  spkr.  JI2.88)  85.00 

14-117    I2v.  DC  Supply  w/cabie {4.15)  120.00 

VX-I    Plug-in  VOX  for  350  &  400 35.00 

5SB-2  Selectable  Sideband  Kit  for  350  ..  18.00 

lOOkc  Calibrator  Kit  for  350 ,  19.50 

Deluxe  Mobile  Mounting  Kit 19.50 

10  Meter  Full  Coverage  Kit  (early  350's)  15.00 

RC-2   Trunk  Remote  Control  Unit 25.00 

45  Swantenna  -  Manual .(2.16)  65.00 

55  Swantenna  -  Remote  Control .(3.25)  95.00 

230XC  230v.  AC  Supply  w/cab.  &  spkr.  {3.25)  95.00 

14-230    12v.  DC  Supply  w/230v.  Basic  ..(4.51)  130.00 

117-X   Basic  I  I7v.  AC  Supply  only .(2.16)  65.00 

230-X   Basic  23Dv.  AC  Supply  only .(1.52)  75.00 

I4-X    I2y.  DC  Module  w/cable .(1.80)  55.00 

Cabinet  &  Speaker  w/AC  line  cord 20.00 

I  I7v.  or  230v.  line  cord 5.00 

3  foot  power  supply  cable ..^^.  3.00 


The  payments  shown  above  are  for  a  36-month  time-payment 
plan  with  $5.00  down.  The  minimum  total  order  that  may  be 
financed  for  12  months  is  $60.00;  for  24  months  -  5120.00; 
for  36  months  -  ?180.00.  NOW!  Our  time-payment  plan  offers 
a  105-day  pay-off  option! 


AMATEUR 

ELECTRONIC 

SUPPLY 

4828  West  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin  53216-7 

Phone  (414)  442-4200 


TERRY  SEZ 


Terry  Sterman 
W9DIA 

Proprietor 


If  you  are  interested  in  any  new 
gear,  do  as  Butch  did  and  get 
Amateur  Electronic  Supply's 
terrific  deal.  Not  only  can  we 
give  you  a  top  trade-in  allow- 
ance for  your  good  used  gear; 
but,  if  you  use  our  Stay-on-the- 
Air  Plan,  you  can  keep  your 
trade-in.  until  your  new  gear 
arrives.  You  will  never  miss  a 
single  QSO!  Get  our  trade  deal 
today!  -  use  handy  coupon 
below  -  you  are  under  no  obli- 
gation. 


USE    OR    ENCLOSE    THIS    COUPON    WITH 
ANY     ORDER     AND     WE'LL     SHIP,     .     .     . 


PREPAID 


I  To:  AMATEUR  ELECTRONIC  SUPPLY 

4828  West  Fond  du  Lac  Avenue 
I  Milwaukee,  Wisconsin  53216-7 

*  i  am  interested  in  tiie  following  new  equipment: 


I  have  the  following -to  trade:         (what's  your  deal?) 


Ship  me  PREPAID  (your  expense)  the  following  items: 


I  enclose  $_ 


[will  pay  balance  (if  any) 


□  COD    fj  1  year    fj  2  years    Q  3  years 


Name- 


Address 
Ciiy 


State  . 


-Zip. 


f~l  Send  Reconditioned  Equipment  Bulletin 


Neil   Johnson  W20LU 
74  Pine  Tree  Lane 
Tappen,  N.Y, 


Power  Control  Through 
Magnetic  Beaming 


In   a  recent  article  in  the  Cathode  Press, 
members  of  the  staff  of  Machlett  Laboratories 

have  discussed  a  magnetically  beamed,  super 
power  tube.  Briefly,  the  somewhat  random 
and  irregular  movements  of  the  electrons  in 
their  passage  from  cathode  to  anode  have 
been  regimented— electronically  speaking— anil 
with  their  passage  thru  the  grid  barrier  thus 
expedited,  the  resultant  has  two  very  benefi- 
cial factors:  lower  driving  power  than  usual 
for  triodes,  and  higher  plate  efficiency  than 
would  otherwise  be  expected.  The  magnetic 
"assistance"  to  the  electron  flow  also  causes 
more  of  the  cathode  emission  to  migrate  to 
the  plate;  and  those  electrons  so  diverted  will 
result  in  less  beating  of  the  control  grid  struc- 
ture. The  foregoing  is  a  somewhat  brief  and 
unguarded  analysis  of  the  original  story. 
Always   eager  to   apply  new  developments 


iu  cm 


to  amateur  radio,  I  began  experimentation 
with  a  receiving  type  tube  and  a  permanent 
magnet.  The  vacuum  tube  was  a  type  6CL6, 
connected  as  a  higli-mu  triode;  the  magnet 
utilized  was  a  Lafayette  "power  magnet"  their 
stock  number  14R3302.  The  circuit  utilized 
was  as  shown  in  Fig.  1.  For  some  inexplicable 
reason,  our  magnetic  "beaming"  did  not  seem 
to  speed  up  the  electron  flow;  but  it  was  pos- 
sible  to  decrease  the  flow  of  electrons  by  tre- 
mendous ratios.  The  failure  to  obtain  the 
expected  positive  results  might  lie  in  the  fact 
that  most  receiving  tubes  are  made  with  mag- 
netic materials  in.  th^ir  anode  structures;  or  it 
might  possibly  be  that  the  grids  in  the  tube 
under  test  were  quite  closely  spaced.  Whereas 
the  grid  wires  in  the  power  tube  under  origi- 
nal discussion  were  relatively  wide  apart  in 
their  spacing. 

In  our  first  experimental  setup,  the  magnet 
sat  atop  the  tube,  with  the  glass  tip  of  the 
6CL6  projecting  thru  a  hole  in  the  central  top 
of  the  magnet.  By  simply  rotating  the  magnet, 
our  previous  "normal"  plate  current  of  10 
miUiamperes  was  reduced  to  a  low  current  of 
30  micro-amperes,  for  a  ratio  of  330  to  1.  See 
Fig.  2  sketch. 

Our  next  attempt  at  controlling  the  mag- 
netic flux- was  to  insert  the  6CL6  tube  inside 
the  curved  part  of  the  magnet.  The  soft  iron 
bar,  or  "keeper"  was  kept  separated  3/16" 
from  the  pole  pieces  of  the  magnet  proper  by 
spacing  with  Teflon  blocks.  We  began  this 
experiment  with  a  "norm"  of  9  ma  of  plate 
current— i.e.,  with  no  magnet.  Through  rotat- 
ing the  tube  and  by  sliding  it  back  and  forth 
inside  of  the  magnetic  field,  it  was  possible  to 
reduce  plate  current  to  2  micro-amperes,  us- 
ing "magnetic  cut-off."  This  gave  us  a  control 
ratio  of  4500:1.  See  Fig.  2. 

Somehow  we  kept  obtaining  the  impression 
that  we  were  not  quite  "on  the  ball"  in  apply- 
ing our  theories,  so  the  Teflon  spacer  blocks 
(thru  which  the  magnetic  flux  had  to  pass  to 
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Fig.  T.  Circuit  for  magnetic  control  experiment, 

circulate  from  pole  pieces  to  the  magnetic 
keeper)  were  increase!  to  9/16  inch  and  while 
going  through  the  same  routine,  the  9  ma 
normal  current  was  decreased  to  approxi- 
mately 1  micro-ampere,  for  a  ratio  of  roughly 
10,000  to  one. 

Still  feeling  somewhat  frustrated,  we  hit 
upon  the  idea  of  leaving  off  the  "keeper"  and 
so  the  magnet  was  employed  without  any 
auxiliary  agent,  other  than  the  vacuum  tube 
under  investigation.  This  setup  resulted  in 
the  9  to  10  ma  "norm"  of  plate  current  being 
reduced  to  %  micro-ampere.  This  would  signify 
a  control  ratio  of  approximately  20,000  to  1. 
This  was  the  result  of  careful  placement  of  the 
tube  within  the  magnetic  field,  but  it  was  no 
"freak"  for  the  experiment  was  readily  repro- 
ducible. 

While  our  original  goal  of  increased  sensi- 
tivity was  not  reached,  it  is  felt  that  the 
method  outlined  does  have  promise  for  cer- 
tain amateur  applications.  With  a  power  ratio 
in  the  neighborhood  of  43  decibels,  it  is  evi- 
dent that  we  do  have  quite  a  range  of  control 
here.  Designing  a  suitable  electro-magnet 
should  not  be  too  difficult  a  matter,  and  such 
circuitry  could  be  used  for  on-off  power  con- 
trol (keying?)— possibly  for  incremental  power 
control.  This  suggests,  possibly,  some  form  of 
modulation.  Lack  of  time  at  home,  plus  a 
heavy  work  schedule,  has  kept  me  from  pur- 
suing this  idea  any  further  at  this  time.  Rather 
than  let  the  idea  die,  it  is  being  passed  along 
to  the  fraternity  for  whatever  modifications, 
applications,  additions  and  results  they  might 
obtain.  Good  hunting! 

.  .  .  W20LU 


EXPERIMENT      -NC.  ■ 


^MAGNETIC 
KEEPER 

EXPEflWEMT    HO.  £ 


VARIABLE 
FREQUENCY 
ANTENNA  SYSTEM 

This  exclusive  and  amazing  system 
possesses  the  unique  properly  of 
an  even  performance  over  all  fre- 
quencies  between    1.4-30   Mc/s. 

Every  JOYSTICK  System  is  supplied  complete 
with  feeder  and  an  antenna  matching  unit — ■ 
selected  by  you   ta  suit  your  personal  set-up. 
It  is  ready  to  go  on  the  air  and  gives  an  un- 
precedented 'lift'  to  signal  strengths  especially 
for    'cliff    and    'cave'    dwellers — EVEN    FROM 
UNDERGROUND!    Naturally    the    advantages    of 
using   the  'JOYSTICK'   'up-in-the-clear'  are  even 
greater! 

4,000    licensed    stations    and    SWLS    all    over    the 
world  have  already  found  that  this  is  the  first  major 
break-through  far  20  years  in   the  field  of  aerials. 
The  performance   for  such  a  compact  unit  is  stag- 
gering.  Even  the  skeptics  have  been  convinced  once  \ 
they   have  understood   the   basic  principles  and   have* 
followed    the    simple    'load   and    alp'    procedure   given\ 
in  the  instructions. 

NEW  JOYSTICK   RANGE 

There  is  now  a  whole  new  range  of  Joystick  Systems — made 
to  match  your  QTH,  your  rig  and  your  pocket!  The  SYSTEMS 
cover  TX/RX,  SWL,  indoor  and  outdoors,  mobile  and  even  a 
new  JOYMAST!  Made  only  in  the  finest  materials  the  SYS- 
TEMS are  reliable  and  permanent! 


Fig.  2.  Experiment  1  gave  10  ma  "normal"  flow 
and  30  ua  at  "magnetic  cutoff,"  i.e.,  when  mag- 
netic flux  cuts  electron  beam  at  90  degrees. 


ZL4GA 

WORKS  G5WP 
ON  80  METRES 

INDOORS— ZUGA's  JOYSTICK  got  him  569  on  3.5  mes  from 
G5WP  on  21st  February,  1965  at  0S5Q  GMT.  A1dn  had  worked 
VE7BIY  on  3.5  mes  at  559  and  also  logged  59  countries  on 
14  m/cs  by  tha.t  date,  including  LU1HBS  and  9M4LP.  Testi- 
monials  continue  to  pour  in — read  WTOC's  fantastic  results! 

Partridge  operate  a  rigid, 
100%  Money  Back  Guaran- 
tee if  you're  not  completely 
satisfied! 

READ  ALL  ABOUT  IT! 

This  ticket  will  bring  you  the  new  brochures  by  return  of 
mail! 


Please  send  brochures  and  testimonials. 

Name Coll  

Address „ 

City State  Zip  Cad* 


GUARANTEE 


Partridge  Electronics,  Ltd.,  Department  3 
PROSPECT    RD..    BROADSTA1R5.     KENT,     ENGLAND. 


APRIL    1966 


Henry  Howe  W7BWB 
E.  2807  38th  Avenue 
Spokane,  Washington 


Vertical  Antenna  Band 
Changing  Unit 


In  these  days  of  the  waning  sunspots,  in- 
creased attention  is  being  directed  toward  effi- 
cient low  angle  vertical  antennas  for  the  80 
and  40  meter  bands.  One  of  the  more  popular 
antennas  is  the  40  to  45  foot  radiator  with  an 
appropriate  tuning  network  at  the  base  to  en- 
able operation  on  80,  40,  and  20  meters.  Such 
an  antenna  was  very  adequately  described  in 
the  August  763  issue  of  73. 

While  d:is  type  of  antenna  is  convenient  to 
use  from  the  standpoint  of  three  band  opera- 
tion in  one  antenna,  it  is  very  inconvenient  to 
make  the  trek  to  the  base  of  the  antenna  to 
change  bands,  particularly  when  the  snow  is 
knee  deep.  This  is  the  situation  which  brought 
about  this  very  simple  and  inexpensive  remote 
bandchanging  setup. 

First  consideration  was  given  to  motor 
driven  switches,  but  they  were  ruled  out  due 
to  their  tendency  to  get  stiff  during  very  cold 
weather.  This  left  relays  as  the  only  practical 
answer  to  dependable  all  weather  operation. 

Briefly  the  operation  is  as  follows:  When 
Kl  and  K2  are  both  de-energized  the  coax 
from  the  transmitter  is  connected  to  the  20 
meter  tap  on  the  coil.  When  only  Kl  is  en- 
ergized, the  coax  is  connected  to  the  80  meter 
tap  and  the  antenna  is  also  changed  to  the 
80  meter  tap  on  the  coil.  When  both  Kl  and 
K2  are  energized,  the  coax  is  connected  to  one 
side  of  the  capacitor  "C"  and  the  antenna  is 


COAX 

TO 

XMTR 


connected  to  the  other  side  of  this  capacitor. 

Figs,  1  and  2  should  be  very  self-explana- 
tory but  a  few  points  should  be  kept  in  mind. 
First,  low  voltage  DC  relays  should  be  used 
to  minimize  the  possibility  of  voltage  break- 
down in  the  buried  control  cable.  Only  two 
wires  are  necessary  as  the  relay  coils  are  op- 
erated against  ground.  It  will  be  necessary  to 
tie  one  or  two  wires  of  the  antenna  ground 
system  to  the  house  ground  to  insure  a  good 
low  resistance  return  for  the  relay  coils.  Two 
conductor  #14  house  wiring  suitable  for  direct 
burial  is  excellent  for  this  purpose,  particularly 
on  a  long  run  where  voltage  drop  might  be- 
come a  problem.  The  relay  contacts  should  be 
capable  of  handling  at  least  5  amps. 

The  interconnections  between  relays,  coil 
and  antenna  should  be  kept  as  short  as  pos- 
sible. Also,  an  antenna  current  meter  may  be 
inserted  at  point  "X". 

The  purpose  of  this  article  is  only  to  de- 
scribe a  remote  bandehange-over  unit  and 
should  not  be  used  to  construct  the  whole 
antenna  system  itself.  For  this,  the  reader 
should  refer  to  Brier's  article  on  Vertical  An- 
tennas in  the  August  1963  issue- of  73. 

Good  luck  and  may  you  keep  your  feet 
dry!  .  .  .  W7BWB 

Parts  list 

Kl,  K2 — Low  voltage  DC  relays  with  hi-current  con- 
tacts 
Tl — Suitable  voltage  tor  above  relays;   approx  1  amp 
Dl — 100  piv  2  amp  silicon  diodes 
SW1 — 2  pole  3  position  rotary  switch 
C2— 500  #f  _50_volt  Electrolytic 


VT 


Fig.  I.  Changeover  unit  diagram. 


Fig.  2,  Power  supply  and  control. 
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AD  COM 

350-12  DC  P/S  $  89 

LSA-3  linear  w  AG  P/S    99 

B&W 

5100B  99 

CENTRAL  ELECTRONICS 


20-A 
100-V 
200-V 
600-L  linear 

COLLINS 


$  99 
379 
469 
169 


75  A- 1 

$129 

75A-3 

199 

75A-4 

399 

75S-1 

259 

75S-3 

449 

75S-3B 

489 

32V-3 

149 

KWM-2 

795 

51J-3/R-38S 

399 

312B-4 

125 

DRAKE 

2-A 

$139 

2-B 

189 

TR-3 

399 

AC-3 

59 

2-AQ/2BQ 

25 

2-AC  Calibrator 

15 

EICO 

720  90  watt  xmtr 

$  59 

730   Modulator 

35 

ELDICO 

SSB-100  SSB  exciter 

$  99 

ELMAC 

AF-67 

AF-68 

PMR-7 

PMR-8 

M-1070  6/12/110V 


$  49 

75 

39 

59 

P/S    39 


GLOBE 

Champion  (as  is) 

$  30 

Globe  King  500A 

199 

Globe  Scout  65 

transmitter 

25 

Globe  V-10  VFO 

25 

Globe  PSA-63  P/S 

25 

755  VFO 

25 

GONSET 

GSB-100  xmtt 
GSB-201  2  KW  Model 
G-76  transceiver 
G-76  AC  P/S 
G-76  DC  P/S  (new) 
G-76  DC  P/S 
Communicator  VFO 
50/144/220 


EDWARDS  ELECTRONICS 
OFFERS  LOW  PRICES 
ON     USED    EQUIPMENT 


HALLICRAFTERS 

SX-62  $119 

SX-96  99 

SX-99  59 

SX-100  119 

SX-101  129 

SX-101A  169 

SX-111  159 

SX-117  249 

SX-140  59 

HT-32  209 

HT-32A  259 

HT-37  199 

HT-40  59 

HT41  linear  179 
SR-150  All  Band  xcvr      339 

SR-160  Iribartder  219 

PS-150AC  69 

PS150-DC  75 

HAMMARLUND 

HQ-100  $  89 

HQ-100A  129 

HQ-110  99 

HQ-129  79 

HQ-140X  99 

HQ-170  189 

HQ-180  259 

HEATH 

DX-35  $  35 

DX-40  39 

DX-60  59 

DX-100  69 

DX-100B  89 

HA-10  Warrior  159 
HA-14  Compact  Linear      89 

HP- 10  DC  P/S  25 

HP-13  DC  P/S  49 

HP-14  KW  DC  P/S  85 

HP-20  AC  P/S-  29 

HP-23  AC  P/S  35 

HR-20  All  Band  Ret  89 

HW-12  80  meters  119 

HW-22  40  meters  109 

HW-32  20  meters  109 

HX-10  Marauder  199 


HX-20  exciter  139 

MR-1  39 

MT-1  39 
RX-1  Mohawk  Receiver     139 

SB  10  SSB  Adapter  59 

TX-1  Apache  109 

JOHNSON 

Ranger  $  85 

Viking  I  49 

Viking  II  69 

Valiant  129 

Valiant  II  179 

Viking  500  199 

Desk  Kilowatt  559 

NATIONAL 


NCX-3  xcvr 

$239 

NCX-5  xcvr 

499 

NCX-A  AC 

P/S 

75 

NCX-D  DC 

P/S 

69 

HRO-50 

119 

HRO-60 

189 

NC-88 

49 

NC-98 

59 

NC-140 

89 

NC-155 

99 

NC-183 

69 

NC-270 

139 

NC-300 

139 

SWAN 

SW-120 

$119 

SW-140 

119 

SW-175 

149 

SW-240 

219 

SW-350 

*~    329 

SW-400 

299 

Swan  AC  P/S 

65 

Swan  DC  P/S 

85 

SBE 

SB-33 
SB-34 

SB1-LA  linear 
SB-33  DC  P/S 
SB3-DCP  KW   DC  P/S 


$199 

349 

169 

49 

199 


ORDER    TODAY! 


wards 
Electronics 

TELEPHONE  POrter  2-8759 

1320   19TH   ST.    /   LUBBOCK,  TEXAS  79401 


APRIL   1966 


Jim  Fisk  WA6BS0 
1560  Glencrest  Ct. 
San  Jose,   California 


Choosing  IF  and  Mixer  Frequencies 


When  building  receivers  or  converters,  one 
of  the  most  important  steps  is  the  choice  of 

suitable  if  and  mixer  frequencies.  Most  ama- 
teurs follow  the  simple  rule  of  thumb  that  the 
intermediate-frequency  must  be  greater  than 
5%  of  the  center  frequency  in  an  r-f  stage.  In 
amateur  band  receivers  this  difficulty  is  usually 
solved  with  a  first  if  of  around  1600  Ice  in  a 
dual  conversion  arrangement. 

However,  when  the  desired  signal  and  high- 
frequency  oscillator  are  mixed  to  obtain  an 
output  at  the  intermediate-frequency,  the  mix- 
ing process  inherently  generates  harmonics  of 
the  two  incoming  signals.  Consequently,  spu- 
rious signals  occur  at  these  harmonics  and  the 
various  combinations  of  their  sums  and  dif- 
ferences. If  these  spurious  signals  are  not  con- 
sidered when  selecting  an  if  frequency,  some 
may  fall  within  the  If  passbancl  where  they 
cannot  be  filtered  out.  In  many  cases  this  will 
result  in  undesirable  distortion  of  the  if  signal, 
or  at  the  very  least,  annoying  "birdies." 

Many  charts  and  graphs  have  been  pub- 
lished which  may  be  used  for  this  purpose, 
but  in  most  cases  they  are  so  complex  they  do 
not  simplify  the  task.  The  information  shown 
in  Figs.  1  and  2  is  identical  to  that  normally 
available,  but  it  is  arranged  in  a  form  that  is 
easily  used.  With  these  graphs  it  becomes 
readily  apparent  when  a  particular  mixer  fre- 
quency will  produce  undesirable  "birdies."  Al- 
though these  graphs  include  only  those  signals 
generated  by  the  first  six  harmonics  of  the 
two  mixing  frequencies,  harmonics  higher  than 
this  are  usually  of  such  low  magnitude  that 
they  cause  no  problems  in  amateur  applica- 
tions. Because  of  the  different  relationships  in 


the  mixing  process,  two  graphs  are  required, 
one  where  the  if  is  at  the  difference  of  the 
two  incoming  signals,  the  odier  at  their  sum. 

The  only  information  required  to  use  these 
charts  is  the  ratio  of  the  lower  frequency  (Fs) 
to  the  higher  frequency  (Fh).  This  ratio  indi- 
cates the  entry  point  to  the  chart. 

For  example,  assume  that  we  are  selecting 
an  if  frequency  for  a  6  meter  converter.  If 
we  were  to  select  an  if  of  30  mc,  a  20  mc  local 
oscillator  would  be  required  for  the  desired 
difference  frequency  output.  Computing  the 
ratio  of  Fs/Fh,  20/50  =  0.4,  we  would  look  at 
this  point  on  the  difference  frequency  graph 
of  Fig.  1.  Here  we  find  that  there  are  two 
spurious  signals  that  fall  in  the  center  of  the 
if  passband",  4F ,-F„  (80  mc-50  mc  =  30  mc) 
and  3Fh-6Fs  (150  mc-120  mc  =  30  mc). 
Obviously  this  is  a  poor  choice. 

How  about  a  tunable  if  from  7  to  11  mc? 
This  would  require  a  local  oscillator  of  43  mc; 
compute  the  ratio  FJFh  at  both  ends  of  the 
band;  43/50  =  0.860;  and  43/54  =  0.796. 
Looking  at  the  chart  we  see  that  no  spurious 
signals  are  present  at  these  frequencies,  but 
note  the  birdies  that  fall  between  these  two 
limits  at  0.8,  0.833  and  0.8577Witb  an  if  that 
times  from  7  to  11  mc  to  cover  the  50  to  54 
mc  band,  this  indicates  that  birdies  would  ap- 
pear at  53.75,  51.62,  and  50.18. 

Consider  the  ever-popular  14  to  18  mc  tuner 
commonly  used  by  amateurs  with  VHF  con- 
verters. To  tune  the  six  meter  band,  a  crystal 
controlled  local  oscillator  at  36  mc  will  mix 
with  signalsjn  the  50  to  54  mc  range  and  pro- 
vide the  required  output.  Let's  compute  the 
Fg/Fj,  ratios  and  see  what  kind  of  birdies  we 
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Fig.   1 .  Difference  frequency  output. 
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Fig.  2.  Sum  frequency  output. 

have;  36/50  =  0.720  and  36/54  =  0.667. 
Looking  at  die  chart  of  Fig.  I,  we  can  see 
that  there  are  three  prominent  birdies  coin- 
ciding with  the  ratio  0.667.  Since  in  all  prob- 
ability we  wouldn't  be  interested  in  operating 
at  a  band-edge  anyway,  these  birdies  are 
probably  not  significant.  However,  look  at  the 
0.714  point  on  the  graph;  a  big  fat  birdy  cor- 
responding to  50.4  on  the  dial! 

To  obtain  an  if  tuning  range  large  enough 
to  cover  the  entire  six  meter  band  and  yet 
avoid  spurious  signals  it  is  necessary  to  locate 
an  area  between  two  birdies  that  is  wide 
enough  to  cover  the  entire  band.  One  way  of 
doing  this  is  to  operate  at  the  upper  part  of 
the  graph  between  0.857  and  1.0.  We  may 
rearrange  the  Fs/Fb  ratio  so  that  when  we 
know  the  required  ratio  (greater  than  0.857 
in  this  case}  we  can  find  the  required  local 
oscillator  frequency: 

F.  =  0.S57  F„ 
From  our  example  in  the  6  meter  band, 
Fs  =  0.857  x  54  rac  =  46.278  mc 
To  prevent  a  birdy  from  appearing  at  54  mc 
on  the  converter  dial,  the  local  oscillator  fre- 
quency  should   be   slightly   higher    than   this 
minimum  to  ensure  that  the  spurious  response 
is  well  outside  the  if  passband.  Using  a  local 
oscillator  of  47  mc  and  a  tunable  if  from  3  to 
7  mc  would  meet  these  requirements. 

These  examples  have  all  assumed  the  use 
of  a  crystal  controlled  local  oscillator,  but  in 
some  cases  a  tunable  oscillator  may  be  de- 
sirable. As  an  example  we  might  consider  an 
if  of  7  mc  and  a  tunable  local  oscillator  from 
43  to  47  mc.  Compute  the  Fj/F^  ratios  at  the 
ends  of  the  band:  43/50  =  0.860  and  47/54 
=  0.870.  Note  in  these  two  equations  that  the 
local  oscillator  frequency  (FE)  is  different  be- 
cause it  is  tunable.  Looking  at  the  chart  in 
Fig.  1,  no  birdies  appear  between  0.S6  and 
0.87  on  the  chart  so  this  is  a  perfectly  satisfac- 
tory choice.  Going  back  for  a  moment,  you 
will  remember  that  a  tunable  if  from  7  to  11 
mc  resulted  in  birdies;  here  we  can  see  that 
a  tunable  oscillator  and  an  if  output  of  7  mc 


does  not.  Obviously  in  some  cases  a  tunable 
oscillator  is  a  definite  advantage  (not  with- 
standing the  problem  of  oscillator  stability) . 

These  examples  have  assumed  that  the  local 
oscillator  is  lower  than  the  signal  frequency, 
but  a  similar  method  is  used  when  the  local 
oscillator  is  higher.  The  only  thing  to  remem- 
ber is  that  the  lower  frequency  is  always  di- 
vided by  the  higher  frequency  to  obtain  the 
necessary  ratio.  In  some  cases  the  use  of  a 
higher  oscillator  frequency  will  move  the  ratio 
to  a  point  on  the  graph  that  is  free  of  spurious 
signals.  In  commercial  amateur  band  receivers 
this  technique  is  sometimes  used  in  the  3.5  to 
4  mc  band. 

Choosing  an  intermediate-frequency  where 
the  desired  bandwidth  is  not  too  great  presents 
fewer  difficulties  than  where  a  wide  band- 
width is  required.  This  is  evident  on  144  mc 
where  the  entire  two  meter  band  is  a  relatively 
small  percentage  of  the  operating  frequency. 
In  this  case  it  becomes  quite  easy  to  sandwich 
the  desired  tuning  range  between- the  spurious 
signals  on  the  graph.  For  instance,  a  tunable 
if  from  27  to  31  mc  (local  oscillator  at  115 
mc)  would  be  quite  suitable  for  the  two  meter 
band  because  the  Fs/Fh  ratios  would  fall  be- 
tween the  birdies  at  0.75  and  0.8  on  the  graph 
and  no  spurious  responses  would  fall  within 
the  timing  range  of  the  convert ei\ . 

The  sum  frequency  graph  of  Fig.  2  is  used 
in  exactly  the"same  way  as  Fig.  1  except  that 
it  is  oriented  toward  those  cases  where  a  sum- 
frequency  mixing  process  might  be  desirable. 
Usually  this  will  occur  when  mixing  a  very- 
low-frequency  signal  up  to  some  standard  in- 
termediate frequency. 

These  graphs  have'  proved  to  be  particu- 
larly useful  when  selecting  a  common  inter- 
mediate-frequency for  several  different  VHF 
converters  or  when  choosing  ifs  for  homebrew 
amateur  hand  receivers.  Without  a  graph  of 
this  type  it  becomes  a  hit  or  miss  situation 
with  a  good  probability  of  difficulties  with 
unwanted  spurious  signals. 
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FROM  "The  home  of  the  originals"  Number  1  of  a  series 


This  is  the  first  article  in  a  series  dealing  with  hints  and  kinks  in 
antenna  installation  to  ht?!p  amateurs  obtain  the  very  best  in  mobile  or 
base-station  antenna  performance. 

The  elusive  ground 

Amateurs  are  relying  more  on  the  antenna  manufacturer  for  information 
critical  to  his  particular  antenna  installation.  Today,  many  variables  in  radio 
system  designs  make  this  a  difficult  task.  The  New-Tronics  people  feel  a 
well  engineered  product  should  be  devoid  of  sundry  outboard  articles. 
Specifically,  antennas  without  special  coax  lengths,  base  tuning  or  matching. 

Contrary  to  popular  belief,  you  can  control  base  impedance  and  you  can 
maintain  a  reasonable  operation  Q  yet  retain  bandwidth  and  minimum  SWR. 
Amateur  mobile  antennas  require  good  ground  plane  systems.  An  auto  body 
can't  always  be  considered  ground  unless  unitized  electrically  into  a  common 
ground.  Often,  fenders,  hoods  and  trunk  lid  panels  have  been  found  com- 
pletely insulated  from  the  rest  of  the  body  due  to  paint.  To  complicate  this, 
the  body  itself  is  often  insulated  from  the  frame.  In  some  cases,  bumpers  and 
even  engines  are  not  grounded  to  the  frame  or  body.  The  only  sure-fire  way 
to  solve  this  elusive  ground  problem  is  to  braid  or  braze  all  vehicle  sections 
together. 

Sometimes  low  SWR  cannot  be  obtained,  hence,  base  impedance  is  thought 
incorrect.  (With  a  Hustler  Antenna,  this  would  normally  be  an  improper  instal- 
lation and/or  grounding.)  A  foreshortened  mobile  antenna,  regardless  of  how 
well  it's  made,  contains  inductance  or  loading  which  causes  less  than  optimum 
performance.  Loaded  antennas  at  best  cannot  equal  the  performance  of  full- 
size  counterparts.  So,  improved  performance  actually  means  a  few  DB  less  loss. 

Higher  power  capability  and  increased  performance  go  hand  in  hand. 
However,  high  power  capability  dictates  use  of  big  wire  which  normally  pro- 
duces very  high  Q,  very  narrow  bandwidth  and  very  low  base  impedance. 
Unlike  most  antenna  manufacturers,  the  Hustler  people  will  not  compromise. 
They  select  wire  for  Hustler  antennas  which  permits  higher  current  with  less 
heating.  They  also  selectthe  best  LC  ratio  between  the  inductance  and  tip-rod, 
length  of  the  base  section  and  size  and  pitch  of  the  wire.  Careful  handling  of 
these  variables  provides  the  optimum  mobile  antenna. 

For  high  power  capability,  52  ohm  base  impedance,  widest  possible  band- 
width, very  low  SWR  resonance  and  mechanically  sound  weatherproof  con- 
struction, find  your  elusive  ground.  Then,  for  peak  performance,  install  an 
all  new  Super  Hustler  Antenna. 

Yours  for  top  performance. 


J.  L.  Taylor,  Manager,  Electronic  Sales  W8EEC 
NEW-TRONICS   CORP.  j 3455  Vega  Ave.,  Cleveland,  Ohio  44113    "»wv 
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ALL  NEW  from  NEW-TRONICS 


SUPER 


unbelievable  mobile  performance 

The  Super  Hustler  has . . . 

High  Power  Capability— Capable  of  maximum  legal  limit  on  SSB. 

Widest  Bandwidth  —  Better  than  ever .  .  .  maintains  minimum 
SWR  over  phone  portion  of  40,  20, 15,  and  10,-60  KC  wide 
at  2  to  1  SWR  on  75  meters. 

Low  SWR  —  1 .1  to  1  or  better  at  resonance  ...  no  special  match- 
ing required. 

Proper  Base  Impedance  — Nominal  52  ohms  at  resonance  — no 
magic  lengths  of  feed  line  or  matching  devices  required. 

Low  Frequency  Drift—  Frequency  drift  from  heat  held  to  abso- 
lute minimum. 

Here's  413  reasons  for  exceptional  performance. 

Coil  wire  contains  413  individual  conductors  insu- 
lated from  each  other  for  top  performance  value. 

See  the  new  Super  Hustler  at  your 
distributor  NOW . . .  get  the  facts. 


SEE  US  AT  THE  DAYTON   HAMVENTION  APRIL   15-16-17,    1966 
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Jack  D.  Bruce  WA6UVS 
Carmel,  California 


Mobile  Burglar  Insurance 


About  the  most  popular  items  on  the  ham 
market  today,  fudging  from  the  offerings  of 
the  major  radio  manufacturers,  are  the  small 
relatively  inexpensive  transceivers  now  begin- 
ning to  dominate  the  market.  Not  the  least 
important  aspect  of  this  popularity  is  the  mo- 
bile capability  designed  into  these  units.  Most 
of  us  want  the  option  of  going  mobile  even 
though  the  probability  of  our  doing  so,  except 
for  the  annual  vacation,  is  normally  quite  re- 
mote. A  strong  argument  against  going  mobile 
is  the  very  real  possibility  of  having  the  gear 
stolen.  It  isn't  unusual  for  the  radio  equip- 
ment to  be  worth  more  than  the  automobile 
in  which  it  is  installed  (my  case);  and  it's  a 
brave  man,  indeed,  who  will  sleep  soundly  in 
his  motel  bed  while  the  family  bus  is  parked 
outside  with  nothing  more  than  the  car-  door 
locks  to  protect  that  new  transceiver. 

This  article  will  provide  some  ideas  for 
automobile  burglar  alarms  guaranteed  to  dis- 
courage all  but  the  most  determined  burglars. 
One  system  has  been  installed  in  my  old  hack 
for  the  past  four  years  and  not  once  has  my 
"S"  line  been  stolen;  but  what  is  more  impor- 
tant, I've  been  able  to  sleep  soundly  at  any- 
body's motel  without  the  slightest  worry  over 
'saving  the  old  bus  and  its  contents  disturbed. 

The  heart  of  all  the  simple  alarm  systems  is 
the  automobile  horn.   Using  the   dome  light 
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switch  as  an  actuator  the  horn  is  made  to 
blow  whenever  the  door  is  opened.  Nothing 
could  be  more  elementary  than  this  system 
since  it  involves  but  a  single  switch  and  a 
piece  of  hook-up  wire.  A  recent  magazine 
article  covered  this  design  and  I'm  sure  its 
author  must  be  a  real  writing  "Pro"  to  have 
expanded  such  a  simple  idea  into  an  interest- 
ing article. 

A  major  improvement  on  this  basic  system 
can  be  accomplished  with  the  addition  of  a 
few  simple  parts.  With  this  improvement  the 
horn  will  blow  in  a  series  of  staccato  blasts 
when  the  door  is  opened,  and  unlike  the  basic 
system  which  will  cut-off  when  the  door  is 
closed,  this  one  will  continue  to  operate  until 
the  deactivate  switch  is  pushed.  Moreover 
since  the  horn  blasts  are  not  continuous  there 
will  be  less  than  half  the  drain  on  the  battery 
when  the  system  is  actuated.  This  could  be 
important  if  you  happened  to  be  unavailable 
when  the  alarm  is  touched  off.  Additionally, 
it  is  unlikely  anyone  will  mistake  this  pulsating 
signal  for  a  stuck  horn  button. 

Pig.  1  is  a  schematic  of  the  alarm  which  I 
have  been  using.  As  can  be  Teen  it  is  quite 
simple  and  essentially  differs  from  the  basic 
alarm  only  in  the  addition  of  one  relay  and  a 
turn  signal  flasher  unit  common  to  almost  all 
automobiles.  In  theory  the  unit  operates  in 
this  manner:  With  the  system  actuated,  that 
is  with  switch  SI  in  the  closed  position,  the 
door  is  opened  providing  a  ground  for  the 
horn  relay  .through  the  flasher  unit.  At  the 
same  time  Rlyl  drops  into  closed  position  pro- 
viding a  ground  for  the  horn  relay  independ- 
ent of  the  door  switch  which  initiated  actua- 
tion of  the  alarm.  Current  through  the  flasher 
unit  causes  it  to  heat  and  break  the  circuit 
rhythmically  which  .in  turn  controls  the  opera- 
tion of  the  horn  relay  and  the  horn.  AH  would 
be  beer  and  skittles  if  this  were  all  there  is  to 
it  but  unfortunately  there  is  more.  The  horn 
relay  is  supposed  to  be  a  12  volt  unit  (12  volt 
cars)  so  anything  added  in  series  with  the 
relay  coil  such  as  a  flasher  unit  would  theo- 
retically prove  impractical.  However,  most 
automobile  accessories  are  designed  to  operate 
on  low  voltage  and  this  is  the  case  with  the 
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horn  relay;  it  will  pull  in  at  a  bit  less  than  12 
volts  quite  nicely,  even  if  not  so  quickly  as  at 
the  rated  voltage.  But  since  the  alarm  will 
operate  just  dandy  so  long  as  the  relay  pulls 
in  at  all  this  is  no  real  disadvantage.  The 
flasher  unit  is  an  unknown  quantity  itself  un- 
less we  dig  rather  deeply  into  the  complexi- 
ties of  the  particular  automobile  for  which  it 
was  designed.  Certainly  it  is  a  low  voltage 
high  current  device.  What  current  any  partic- 
ular unit  is  designed  to  operate  on  cannot 
always  be  determined  and  for  this  reason  we 
need  Rl  which  by-passes  enough  current 
around  the  horn  relay  to  insure  operation  of 
the  flasher.  The  unit  which  I  have  in  use  is  a 
12  volt  unit  which  I  picked  up  indiscriminately 
in  a  parts  store;  its  resistance  is  something  less 
than  a  half  ohm  and  seems  to  require  about 
3  amps  to  operate.  In  my  unit  when  Rl  is  set 
at  about  3  ohms  the  flasher  operates  at  about 
the  right  frequency.  I  haven't  tried  a  6  volt 
flasher  unit;  it  might  very  well  work  better. 

Because  flasher  units  are  such  unpredictable 
beasts  even  when  used  as  directed  Rl  may- 
prove  something  of  a  problem.  I  used  a  small 
choke  which  just  happened  to  be  of  the  right 
resistance.  I  would  suggest,  as  a  first  step, 
hooking  the  flasher  unit  and  a  heavy  duty 
variable  resistor  together  at  one  end.  The  re- 
sistor should  be  about  10  ohms.  Take  the  as- 
sembly out  to  the  car  and  locate  the  hot  wire 
going  to  the  horn  button.  This  wire  will  usu- 
ally enter  the  steering  column  through  a  plug 
and  jack  arrangement.  Pull  the  hot  wire  out 
of  the  connection  and  touch  to  the  car  chassis 
to  see  if  the  horn  blows;  if  it  does  you've  got 
the  right  wire.  Now  hook  this  wire  to  the  end 
of  the  flasher  unit  connected  to  the  resistor. 
Through  a  lead  hook  the  free  end  of  the  re- 
sistor to  the  battery  or  a  12  volt  source  such 
as  the  ammeter.  Now  ground  the  end  of  the 
flasher  unit  which  was  not  soldered  to  the  re- 
sistor. The  horn  should  begin  to  blow  contin- 
uously. Now  adjust  the  resistor  until  the 
flasher  unit  and  the  horn  begins  operating  at 
the  desired  frequency.  Fig.  2  shows  the  test 
hook-up.  The  value  of  Rl  has  now  been  de- 
termined. The  wattage  of  Rl  will  have  to  be 
rather  large  but  since  the  horn  operation  is 
intermittent  something  less  than  half  of  the 
steady  current  value  is  sufficient.  Should  the 
resistor  burn  out  the  horn  will  blow  steadily 
rather  than  in  blasts  so  the  basic  integrity  of 
the  alarm  is  still  maintained.  About  15  watts 
will  suffice  for  my  installation. 

Rlyl  can  be  any  garden  variety  of  12  VDC 
relay,  of  which  there  must  be  millions  clutter- 
ing the  junk  boxes  across  the  country,  The 
only  requirement  is  that  it  must  have  a  set  of 


Fig.  2.  Showing  temporary  hook-up  af  flasher  unit 
and  resistor  Rl  for  determining  final  value  of  Rl. 
Rl  should  be  about  10  ohm,  25  watt  and  can  be 
either  a  slide  resistor  or  a  rheostat. 

normally  open  contacts.  S3  may  be  omitted  if 
the  engine  compartment  is  locked  from  inside 
the  car.  The  function  of  this  switch  is  to  pre- 
vent the  imaginative  thief  from  getting  at  the 
batteiy  and  disabling  the  entire  electrical  sys- 
tem before  attempting  entry  into  the  car. 
Location,  type  and  mounting  of  S3  must  de- 
pend on  the  type  of  car,  inclination  of  the 
builder  and  generosity  of  the  junk  box.  It  may 
be  a  push  button  type  with  normally  closed 
contacts  which  may  be  mounted  wherever  the 
engine  hood  will  hold  the  switch  depressed 
when  the  hood  is  down.  Alternatively,  a  sim- 
ple toggle  switch  may  be  used  with  a  string 
tied  between  the  switch  and  the  hood  in  such 
manner  that  when  the  hood  is  raised  the 
switch  is  actuated.  A  mercury  tilt  type  switch 
could  also  be  used. 

Switch  S2  is  strictly  a  convenience  item 
whose  only  purpose  is  to  provide  an  unobtru- 
sive but  readily  accessible  switeh  for  silencing 
the  alarm  once  it  has  been  set-off.  SI  will  per- 
form the  identical  function  but  in  addition  it 
will  also  disable  the  alarm  whereas  S2  will 
leave  the  system  armed,  I  would  suggest  a 
mieroswiteh  mounted  within  the  door  and  ac- 
tuated by  the  door  latch.  If  used,  S2  should 
be  a  push  burton  type  with  normally  closed 
contacts. 

Resistor "  RT,  the  flasher  unit  and  Relay 
Rlyl  should  all  be  mounted  on  a  small  chassis 
and  installed  within  the  body  of  the  car  wher- 
ever space  can  be  found.  Switches  S2  and  S3 
are  mounted  in  accordance  with  the  discussion 
above.  Either  Switch  SI  or  Switch  S2  (if 
used)  must  be  mounted  in  an  accessible  place. 
I  mounted  SI  (S2  not  used)  just  behind  and 
under  a  member  of  the  radiator  grillwork. 

This  completes  the  set-up.  If  installation  of 
the  alarm  is  made  as  directed  above  I  defy 
any  burglar  to  make  off  with  either  your  mo- 
bile equipment  or  automobile  short  of  using 
a  blow  torch. 
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No  ham  interested  in  working  DX 
should  ignore  this  article.  It  states 
some  very  interesting  and  important 
conclusions. 


A  Look  at  Antennas  for  DX 


Bob  Nelson  K6ZGQ 

UO  Morning  Valley  Drive 

San  Antonio,  Texas  78227 


The  basic  question  in  DX  work  is,  how  does 
one  get  the  best  signal  between  two  distant 
points  on  the  earth?  Answering  this  question, 
from  the  antenna  standpoint,  is  the  subject  of 
this  article. 

The  earth  is  shaped  somewhat  like  a  globe, 
as  shown  in  Fig.  1.  Also  shown  is  a  shell  sur- 
rounding the  globe,  which  represents  the  iono- 
sphere. A  radio  wave  starting  at  point  "A" 
gets  to  point  "B"  by  a  series  of  reflections, 
alternately  off  the  ionosphere  and  the  surface 
of  the  earth.  Notice  that  the  smaller  angle  "a" 
is,  the  fewer  reflections  it  takes  to  get  a  signal 
between  the  two  points.  This  is  the  single 
most  important  fact  to  keep  in  mind  when 
choosing  an  antenna  system  for  DX  work.  It 
is  a  fact  of  nature  that  a  signal  loses  about  5 
db  of  strength  on  every  "skip,"  so  if  you  want 
to  work  the  DX  reliably  you  must  radiate  your 
signal  at  a  low  angle.  In  fact,  where  DX  is 
concerned,  your  antenna's  radiation  angle  is 
more  important  than  its  gain. 

Angle  "a"  in  Fig.  1  is  the  angle  between  the 
local  horizon  (or  a  line  tangent  to  the  surface 
of  the  earth)  and  the  main  radiation  lobe  of 
the  antenna.  It  is  called  the  "radiation  angle" 
in  antenna  literature.  The  size  of  this  angle 
is  determined  primarily  by  the  type  of  polari- 
zation used,  and  by  the  height  of  the  antenna, 
although  some  other  factors  do  come  into 
play,  which  will  be  discussed  later. 

K6ZGQ  is  an  electrical  engineer  (BS  USNA 
1963,  MS  Stanford  1965)  in  the  Air  Force 
who  is  interested  in  just  about  all  facets  of 
hamming. 


So  now  that  we  know  we  want  an  antenna 
system  with  a  low  radiation  angle,  what  do  we 
do  about  it?  Let's  explore  first  the  effect  of 
polarization  on  radiation  angle. 

Vertical  antennas 

Vertical  antennas  of  different  heights 
mounted  with  their  bases  at  ground  level,  and 
operating  over  a  perfectly  reflecting  earth, 
will  display  radiation  lobes  as  shown  in  Fig.  2. 
These  are  diagrams  for  the  best  results  that 
can  be  achieved,  with  verticah-antennas  of  a 
given  height,  where  low  angle  radiation  is  con- 
cerned. Notice  that  the  radiation  lobe  always 
has  a  maximum  value  at  a  radiation  angle  of 
zero  degrees,  which  looks  very  good  for  DX 


Fig.  1.  The  path  of  a  srgnai  between  two  distant 
points.  For  clarity,  the  distance  between  the 
Earth's  surface  and  the  ionosphere  is  greatly  ex- 
aggerated. 
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Hi   OM: 

We  surely  need  your  trade  ins.  Now  is  the  time  to  trade  for  a 
new  Collins,  Drake,  Elco,  Hallicrafters,  SBE  or  Swan  package, 

73,    Stan    Burghardt  W0BJV 
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Use  our  tailor-made 
time  payment  plan. 
DRAKE 

TB  4  Transceiver  585.00 

AC  3  AC  Supply  79.95 

MS  3  Speaker  19.95 

DC  3  DC  Supply  129.95 
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EICO 
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EICO  753  Transceiver  Wired  299.95 
EICO  751  AC  supply  speaker 

console  kit  79.95 
EICO  751  AC  supply  speaker 

console  kit  1 09.95 

EICO  752  DC  supply  kit  79.95 

EICO  752  DC  supply  wired  1 09.95 
HALLICRAFTERS 

SR500  Tornado  395.00 

P500  AC  Supply /speaker  1 09.95 

P500  DC  Supply  149.95 
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SB  34  395.00 

SB  2LA  249.50 

SB  2MB  12.50 

SB  2V0X  34.50 

SB  2XC  24.50 

SBE  Mike  14.50 

SWAN 

Swan  350  395.00 

Swan  14-117  DC  Supply  120.00 

Swan  117XC  AC  Supply  85.00 


PRICE    * 

$439.00 
439.00 
275.00 
275.00 
275.00 
329.00 
109.00 
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K. / 


:ial  J 
et 


TRANSCEIVERS 

DRAKE   TR-3 
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HALLICRAFTERS  SX-71   Receiver 
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SSB    EXCITERS 
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COLLINS   3ZVI 

GLOBE   CHIEF  90  Transmitter 
GLOBE  CHIEF  90A 
HALLICRAFTERS   HA-5 
HEATH    DX-40 
HEATH  VF-1  VFO 
JOHNSON   ADVENTURER 
JOHNSON   VIKING    II 
JOHNSON   122  VFO 
KNIGHT  V-44  VFO 
MORROW   MB-560 

LINEARS 

JOHNSON  COURIER  «_ 

VHF   EQUIPMENT 

CENTIMEG   432   MC  Converter   28-30    MC   IF 
HALLICRAFTERS  HA2,  2  meter  HA6  6  mtr  Transverters 

&  P-26  Supply  295.00 

MISCELLANEOUS 

CENTIMEG  432   MC  Converter  28-30   MC   IF 
HEATH   HO-13  Ham   Scan 
NATIONAL  NCX-A  Supply 
TENNA   Heavy  Duty  Rotor — new 
HAMMARLUND   HK-1B   Electronic   Keyer 

*Less  10%  Cash  and  No  Trade 


209.00 
229.00 
25.00 
89.00 
69.00 
369.00 
19.00 
69.00 
89.00 
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34.00 
39.00 
39.00 
39.00 
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Fig,  2.  Rodiotion  angle  diagrams  for  optimum  ver- 
tical antennas,  assuming  perfectly  reflecting 
ground.  A.  Simple  quarter  wave  vertical.  B.  Half 
wave  vertical.  C.  One  and  one-half  vertical  dipoles 
fed  in  phase.  D.  Two  vertical  dipoles  fed  in  phase. 
The  last  two  are  known  as  callineor  arrays.  The 
stubs  are  to  provide  proper  phase  in  feed  currents. 
These  four  antennas  represent  the  best  radiation 
angle  results  that  con  be  obtained  with  a  vertical 
antenna  of  a  given  height.  The  patterns  are  actu- 
ally symmetrical   around   the  90°   axis,   of  course. 

work.  Unfortunately,  the  sad  fact  is  that  the 
surface  of  the  earth  is  not  perfectly  reflecting, 
nor  is  it  even  close  to  it.  The  effect  of  the  ac- 
tual surface  of  the  earth  is  to  not  only  raise  the 
radiation  angle,  but  also  decrease  the  signal 
strength  by  several  db,  for  average  soil. 

In  fact  calculations  carried  out  by  the  writer 
utilizing  a  digital-analog  computer  setup  show 
that  for  equal  heights  above  ground,  horizon^ 
ial  polarization  is  always  superior  to  vertical 
polarization  at  low  radiation  angles  by  at  least 
3  db,  where  DX  frequencies  are  concerned. 
Anyone  wishing  to  investigate  this  profound 
statement  further  is  directed  to  references  1 
and  2.  A  typical  result  derived  from  the  com- 
puter work  is  shown  in  Fig.  3  for  a  vertical 
antenna  composed  of  two  half-wave  dipoles 
arranged  colinearly  and  fed  in  phase,  as  shown 
in  Fig.  2D.  Notice  that  the  signal  is  reduced 
by  about  6  db,  and  the  radiation  angle  raised 
to  about  15  degrees,  compared  with  a  perfect 
ground.  This  plot  was  made  for  average  soil. 
Dry  and  rocky  soil  would  give  even  worse 
results,  while  wet  loam  or  sea  water  would 
give  a  definite  improvement. 

To  further  deflate  the  esteem  of  the  vertical 
antenna  for  DX  work,  let's  explode  two  often 
quoted   myths   about   the  vertical.   First,    al- 


though a  good  ground  system  is  very  helpful, 
even  mandatory,  when  using  a  vertical,  no 
significant  improvement  in  low  angle  radiation 
can  be  expected  by  improving  the  ground  in 
the  near  vicinity  of  the  antenna.  In  other 
words,  no  amount  of  salt  on  the  ground 
around  the  antenna,  and  no  number  of  quar- 
ter-wave radials,  will  significantly  improve 
DX  operation.  The  reason  for  tins  is  that  the 
reflections  off  the  ground  that  produce  low 
angle  radiation  occur  at  good-sized  distances 
from  the  antenna,  and  if  improvement  is  de- 
sired it  would  be  necessary  to  provide  a 
ground  of  superior  conductivity  around  the 
antenna  for  a  distance  of  at  least  one-quarter 
mile— a  very  expensive  undertaking.  Even 
then  the  null  at  zero  degrees  would  still  exist, 
for  it  only  disappears  with  a  ground  of  in- 
finite conductivity. 

Second,  it  is  not  true  that  a  vertical  an- 
tenna has  an  inherent  3  db  gain  over  a  hori- 
zontal by  virtue  of  its  operating  over  its 
"image."  Although  the  image  effect  is  present 
with  a  vertical  ( and  does  produce  a  3  db  gain 
over  the  same  antenna  in  free  space),  it  is  no 
less  present  with  a  horizontal  antenna,  so 
neither  has  a  definite  edge  here.  The  image 
effect  can  be  visualized  simply  by  picturing 
the  ground  as  a  mirror.  An  antenna  above 
ground  will  see  an  image  directly  below  it  in 
the  mirror.  By  use  of  the  antenna  and  its 
image  diagrams,  such  as  Figs.  2  and  4  can  be 


8  3  *  5  6? 

RELATIVE    FIELD    STRENGTH 

Fig.  3.  The  typical  effect  of  average  soil  on  the 
vertical  radiation  pattern  of  o  vertical  antenna. 
The  pattern  here  is  for  the  same  antenna  as  in 
Fig.  2D.  The  dotted  line  represents  ideal  conditions 
(i.e.,  perfectly  reflecting  ground),  while  the  solid 
line  is  for  real  ground.  The  actual  pattern  is  sym- 
metrical around  the  90°  axis,  of  course. 


70 


73  MAGAZINE 


(by  ANTENNA   HEIGHT  -D.5A 


(c>  ANTENNA   HEIGHT  -  0.75  A 


(d)  ANTENNA  HEIGHT  ■  1.0  A 


<•]  ANTENNA    HEIGHT  ■   I.S  A 


(I)  ANTENNA   HEIGHT  .  2  A 


Fig.  4.  Radiation  angle  diagrams  for  a  non-direc- 
tional horizontal  antenna  of  various  heights  above 
perfectly  reflecting  ground.  Only  an  antenna  with 
extreme  vertical  directivity  will  greatly  change 
these  results  for  low  radiation  angles. 


derived.  See  Reference  1,  pp.  808  810  and 
882-888,  for  further  information  on  the  image 
concept. 

Horizontal  antennas 

Now  let's  see  what  the  horizontal  antenna 
can  do  for  us.  Fig.  4  shows  radiation  diagrams 
for  a  horizontal  antenna  of   different  heights 

above  perfectly  reflecting  ground.  Note  that 
there  is  always  a  null  at  zero  degrees  and  that 
the  lowest  lobe  moves  to  lower  angles  as  the 
height  is  increased,  although  the  number  of 
lobes  increases.  Contrary  to  what  may  be  be- 
lieved by  some,  no  antenna  type  (with  all  its 
elements  lying  in  one  horizontal  plane)  can 
greatly  change  the  results  shown  in  this  fig- 
ure, as  far  as  the  radiation  angle  is  concerned. 
If  you  want  a  low  radiation  angle  you  must 
put  your  antenna  high  in  the  air.  A  happy 
fact  about  the  horizontal  antenna,  though,  is 
that  the  effect  of  the  actual  earth  is  riot  to 
greatly  change  the  diagrams  of  Fig,  4.  The 
lobes  will  have  slightly  diminished  length  and 
the  nulls  will  fill  in  to  some  extent,  but  the 
effect  is  small  enough  that  we  can  use  Fig,  4 
with  good  accuracy  for  practical  antennas. 

Now  let's  get  down  to  brass  tacks.  Just 
exactly  what  are  the  best  radiation  angles'  for 
DX  work?  Fig.  5  shows  this  information  for 
the  usual  DX  bands.  Notice  that  as  the  fre- 


quency increases,  the  best  angles  get  smaller. 
Also  note  that  there  is  a  lower  limit  on  the 
radiation  angle  that  it  wouldn't  be  wise  to 
exceed.  In  other  words  we  don't  want  our  an- 
tenna too  high,  which  is  fortunate  from  an 
economic  standpoint. 

Let's  lake  20  meters  for  an  example,  see 
Fig.  4.  An  antenna  height  of  one  wavelength 
{about  70  feet)  will  give  us  maximum  radia- 
tion between  8  and  22  degrees  for  the  lower 
lobe,  within  the  optimum  range.  Moving  the 
antenna  to  one  and  one-half  wavelengths 
height,  which  will  increase  the  expense  con- 
siderably, will  move  the  lowest  radiation  an- 
gles down  only  a  little.  On  the  other  hand, 
moving  the  antenna  to  lower  heights  will 
raise  the  lowest  radiation  angles  considerably. 
This  is-  the  reason  that  the  20  meter  hoys 
with  their  beams  at  70  feet  do  much  better 
than  those  of  us  with  lower  antennas,  and 
have  little  trouble  competing  with  antennas  at 
greater  height.  The  point  of  this  is  that  an  in- 
telligent height  of  one-half  wavelength  or  less, 
however,  the  quad  produces  slightly  lower 
angle  radiation  than  the  vagi  will.  This  is  due 
to  the  fact  that  the  quad  has  a  built-in  stack- 
ing effect,  since  its  elements  do  not  all  lie  in 
one  horizontal  plane,  as  with  a  yagi.  The  ob- 
vious conclusion  is  that  if  you  are  limited  to 
heights  of  one-half  wavelength  or  less,  the 
quad  is  a  good  antenna  to  look  into.  Above 
this  height,  however,  the  yagi  might  be  better, 
since  its  construction  is  simpler  and  it  can 
give  greater  gain. 

As  far  as  gain  is  concerned  a  2  element 
quad  has  a  maximum  gain  of '-about  5.7  db, 
while  the  2  element  parasitic  displays  about 
5.4  db;  the  quad  has  a  slight  edge.  When  go- 
ing to  more  than  2  elements,  though,  the 
parasitic  yagi  always  has  the  greater  gain.  At 
the  3  element  level,  for  example,  the  yagi  has 
about  1,3  db  more  gain.  See  Fig.  6. 

One  other  advantage  of  the  quad  is  that  it 
is  a  little  less  susceptible  to  certain  types  of 
noise  when  receiving  than  the  yagi.  This  is 
probably  due  to  the  fact  that  the  quad  is  a 
type  of  loop  antenna.  And  while  speaking 
about  receiving  noise  we  may  as  well  take  one 
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Fig.   5.   The  best  radiation  angles  for  working  DX 
in  four  popular  amateur  bands. 
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more  pot-shot  at  the  vertical  and  point  out 
that  the  vertical  is  much  more  susceptible  to 
man-made  noise  than  is  a  horizontal  antenna. 

Another  fact  about  the  quad,  which  lias  to 
do  with  its  having  less  gain  than  the  vagi,  is 
that  it  is  inherently  a  low  Q  antenna.  This 
means  that  it  will  operate  over  an  exceedingly 
wide  bandwidth  with  a  reasonably  low  SWR. 

The  DX  man  torn  between  the  quad  and 
yagi  would  do  well  to  read  references  3  and 
4,  which  cover  the  antennas  exhaustively  and 
are  excellent,  readable  books. 

The  multi-band  beam 

There  is  a  happy  coincidence  about  using  a 
multiband  beam  for  the  DX  bands.  Since  the 
optimum  radiation  angles  decrease  as  fre- 
quency increases,  it  is  necessary  to  raise  the 
antenna  (in  wavelengths)  as  the  frequency  is 
raised,  if  it  is  desired  to  keep  the  radiation 
angle  in  the  optimum  range.  But  if  the  an- 
tenna stays  at  a  constant  height,  measured  in 
feet,  it  will  automatically  be  raised  in  wave- 
lengths as  the  frequency  is  raised.  The  result 
is  that  a  multi-band  antenna  for  20,  15  and 
10  meters  mounted  at  70  feet  will  give  near 
optimum  radiation  angle  results  on  all  three 
bands.  This  can  be  seen  by  comparing  Figs. 
4  and  5. 

There  is  also  an  undesirable  feature  attend- 
ant with  many  multi-band  beams.  Most  de- 
signs use  traps  and  matching  networks  which 
are  inherently  lossy.  This  means  that  a  lot  of 
the  rf  is  soaked  up  in  the  traps,  rather  than 
being  radiated  toward  the  DX  station.  The 
result  is  that  multi-band  beams  are  seldom,  if 
ever,  as  efficient  as  a  single  band  array. 

Stacking  antennas 

There  is  another  way  to  reduce  the  effective 
radiation  angle.  This  is  by  stacking  identical 
antennas  above  one  another.  Unfortunately, 
this  is  difficult  at  DX  frequencies  because  the 
stacking  distance  must  be  in  the  vicinity  of 
three-quarters  to  one  wavelength  to  be  effec- 
tive. At  20  meters,  for  example,  the  minimum 
distance  between  antennas  is  about  55  feet. 
At  10  meters,  though,  stacking  is  a  definite 
possibility  for  the  ambitious  DXer.  Both  an- 
tennas are  fed  in  phase  with  equal  currents. 

To  use  Fig.  4,  then,  one  measures  from 
ground  to  the  midpoint  between  the  two  an- 
tennas to  find  the  effective  height.  With  the 
midpoint  at  one  wavelength,  the  upper  lobe 
(Fig.  4D)  would  largely  disappear,  and  the 
lower  wave  angle  would  decrease  slightly. 
The  result  would  be  about  a  4  db  increase  in 
signal  strength  at  the  DX  location. 


Number 

of 
Elements 

1 

Maximum 
Gain  of  Yagi 

Maximum 
Gain  of  Quad 

0      db 

0.9  db 

2 

5.4  db 

5.7  db 

3 

8.5  db 

7.2  db 

4 

5 

9.3  db 

8.0  db 

9.9  db 

8.5  db 

Fig.  6.  The  maximum  gain  obtainable  from  quads 
arid  yogis  with  different  numbers  of  ele- 
ments. The  gains  noted  are  relative  to  a 
dipole. 


Conclusion 

The  attempt  of  this  article  has  been  to  give 
a  brief  overall  picture  of  the  DX  antenna 
problem.  It  was  particularly  desired  to  po-nt 
out  the  superiority  of  the  horizontal  over  the 
vertical,  as  well  as  emphasizing  the  impor- 
tance of  small  radiation  angles.  To  the  writer's 
knowledge  a  discussion  of  the  DX  antenna 
problem  such  as  was  given  here  has  not  ap- 
peared in  any  other  amateur  journal.  Anyone 
seriously  interested  in  pursuing  the  subject 
further  will  find  the  answers  to  his  questions 
in  the  listed  references.  These  were  selected 
for  their  accuracy  and  readability.  Good  DX1 

.  .  .  K6ZGQ. 
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SERVICE 

TESTED 

EQUIPMENT 

FREIGHT  FREE  WITH 

CASH    REMITTANCE 

IN    CONTINENTAL   U.   S. 


TRANSCEIVERS 

Collins   KWM-1   (clean)     .$325.00 

Collins   KWM-1   AC    pow    sup , 69.00 

Collins   KWM-1   DC    pow   sup   W/rack    119.00 

Johnson  Viking  "500"  (like  new)   349.00 

Heath    HW  12   (75    Mtrs)      .     115.00 

National   NCX-3   (like   new)    259.D0 

Swan   SW-120  (clean)     129.00 

Swan   SW-140   (clean)     139.00 

VHF  EQUIPMENT 

Gonset  Comm   II    6   meters     .    99.00 

Gonset  Comm    III    6   meters .  .  129.00 

Gonset  Comm   IV   6   meters      219.00 

Globe    Hi  Bander    69.00 

Heath   6   meter   Shawnee    129.00 

Heath    Seneca .  .  .  129.00 

Lafayette    HE-45B     99.00 

TRANSMITTERS 

Collins    30L-1    linear    (like    new)     $369.00 

Gonset    GSB-100     189.00 

Hammarlund    HX-50     279.00 

C.    E.    10DV    375.00 

Heath    Apache    TX-1     119.00 

Hammarlund    HX-500   (like   new)    359.00 

Hammarlund   HXL-1    Linear 289.00 

Heath    HX-20     125.00 


RECEIVERS 

Collins   R-390/URRA    (like    new)  .      $749.00 

Collins  75A2A  <W/mech  filter)    -    219.00 

Collins  75A4-    (W/3.1    filter)     419.00 

Collins    75S1    (W/noise    falnkr)     .    429.00 

Drake    2-B    (clean)     209.00 

Hallicrafters  SX-96 129.00 

Hallicrafters  SX-101    111A    189.00 

Hallicrafters   SX-101    (clean)     149.00 

Hallicrafters  SX-73      169.00 

Hammarlund    HQ-170C 199.00 

National    NC-183D    149.00 

Heath    HR-20    119.00 


MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,   California  9250  i 

Phone  683-0523  (area  code  714) 


TELETYPE  CONVERTER! 

GOING  LIKE 

HOT  CAKES! 


CHECK  THESE  FEATURES: 

*  ALL  TRANSISTORIZED,  SELF  POWERED, 

*  13  SEMICONDUCTOR  CIRCUIT. 

-*■    MILITARY   GRADE    EPOXY    CIRCUIT    BOARD. 
■*    RUGGED    CONSTRUCTION. 

■k  REVOLUTIONARY    TUNING    INDICATOR,    AS    ACCU- 
RATE  AS  A-  SCOPE. 

*  SINGLE    CHANNEL   AND    NARROW   SHIFT   COPY. 

*  ANTI-FADE    AND    DECISION    CIRCUITRY. 

*  SELECTIVE    FILTERS    TO    MINIMIZE    GARBLE    DUE    TO 

INTERFERENCE. 

*  TWO    CASCADE    LIMITERS    EMPLOYING    DIODES    AND 

TRANSISTORS. 

RT-WIRED  AND  TESTED  $99.50 


MISSION   HAM  SUPPLIES 

3316  Main  Street,  Riverside,  Calif.  92501 

□  SHIP  ONE   "STONER"  RT-1-- CONVERTER: 

□  QUOTE   trade   allowance   and  terms. 
G  Please  send  latest  HAM  flyer. 

□  Put  me  on  your  mailing  list. 

(Cash  orders  shipped  FREE  in  continental  U.  S.) 


NAME     

Call     .. 

Address    . . . 

(please  print) 

City  

State   

(Calif,    orders  add   4%   tax) 

-   Zip   
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John  Johnston  K3BNS 

1  1   Fieldstone  Road 

Levrttown,  Pennsylvania 

Drawings  by  Wayne  Pierce  K3SUK 


Someone  Should  Do 
Something  About...! 


One  of  the  more  interesting  facets  of  ama- 
teur radio  is  the  opportunity  to  participate  in 
unique  organizations  loosely  identified  as  "ra- 
dio ham  clubs".  Upon  considering  that  each 
member  has  progressed  through  a  filtering 
process  designed  to  eliminate  all  but  the  most 
dedicated,  it  is  interesting  to  observe  the  re- 
sults. First  he  has  had  to  culture  an  interest  in 
a  very  demanding  hobby,  subject  himself  to  an 
agonizing  period  of  learning  rules,  theory,  cus- 
toms and  morse  code.  Next  under  protest,  he 
has  indulged  in  outrageous  expenditures  for 
equipment.  Then  he  has  been  further  moti- 
vated to  seek  out  the  companionship  of  similar 
individuals.  Finally,  he  not  only  endures,  but 
delights  in,  attendance  at  regular  club  meet- 
ings. 

These  meetings  follow  proceedings  that 
have  been  universally  adopted.  One  familiar 
with  these  rituals  can  freely  move  from  one 
geographical  location  to  another  and  find  sol- 
ace. Unfortunately,  these  rites  are  not  docu- 
mented and  the  uninitiated  must  learn  them 
the  bard  way.  The  constitution  of  any  given 
club  is  usually  of  little  benefit,  for  example, 
and  reference  to  it  can  only  result  in  confusion. 

The  most  important  things  to  bear  in  mind 
are  that  the  members  attend  these  meetings 
for  entertainment  (viz:  night  out  from  the 
XYL),  and  the  club  president  is  charged  with 
providing  some  type  of  diversion,  such  as  a 
speaker.  In  fact,  some  observers  are  of  the 
opinion  that  this  is  his  only  purpose,  and  his 
re-election  is  dependent  upon  his  degree  of 
success  in  this  vein. 

All  radio  club  meetings  are  called  to  order 
45  minutes  after  the  announced  time.  This  al- 
lows a  period  for  members  to  indulge  in  a 
quaint  pastime  known  in  amateur  radio  as  the 
"eyeball  QSO".  This  informal  preliminary 
event  is  comprised  of  impromptu  discussion 
centered  on  three  (3)  general  areas  of  ex- 
aggerated claims: 

K3BrVS  (formerly  K2UIIR  and  K8DAI)  is  an 
electrical  engineer  (BSEE  Ohio  University  '51) 
far  a  major  electrical  company.  His  main 
interests  are  operating  and  club  work. 


1.  Lamentation  of  the  heavy  demands  placed 
upon  one's  station  by  rare  DX  operators 
desiring  a  QSO. 

2.  The  amount  of  high  power  one  is  utiliz- 
ing, including  various  precautions  to  in- 
sure that  a  minimum  of  1  KW  output  is 
always  maintained. 

3.  The  vast  superiority  of  one's  equipment; 
the  extent  of  the  claims  being  in  prcn 
portion  to  his  desire  to  unload  it. 

Of  particular  note  are  the  audience  partici- 
pation entertainment  meetings  where  a  special 
game  is  played.  The  neophyte  would  be  ad- 
vised to  surpress  his  urge  to  fully  participate 
in  this  game  until  the  rules  are  fully  under- 
stood. It  begins  with  the  president  announc- 
ing, "Tonight  will  be  a  business  meeting!", 
meaning  he  couldn't  obtain  a  speaker. 

Upon  this  signal,  the  members  are  alerted 
to  critically  observe  the  proceedings,  concen- 
trating upon  finding  the  "debate  item."  As  the 
chairman  routinely  calls  upon  each  committee 
head  for  a  report,  some  of  the  more  dedicated 
members  warm-up  for  the  main  debate  event 
with  comments  and  questions"'"3omewhat  rele- 
vant to  the  report.  Candidates  for  team  cap- 
tain can  thus  identify  themselves. 

The  main  debate  item  is  usually  selected 
between  15  and  20  minutes  after  the  call  to 
order,  when  boredom  has  set  in.  While  the 
scope  of  these  items  are  vast,  there  are  certain 
criteria  which  must  be  met  in  order  to  enjoy 
full  participation, 

1.  Under~rio  circumstances  must  the  debate 
item  result  in  any  additional  work  for 
anyone  except  the  president. 

2.  It  must  not  encompass  anything  of  real 
consequence.  Abstract  and  theoretical 
subjects  are  ideal. 

3.  It  must  not  be  so  complex  as  to  allow 
for  more  than  two  points  of  view. 

After  several  false  starts,  the  debate  begins 
to  unfold.  The  teams  can  be  identified  as  play 
continues.  The  chairman  must  make  an  im- 
portant decision  which  has  a  significant  impact 
upon  the  organization  of  the  two  teams.  If  he 
elects  to  assume  the  neutral  role  of  an  umpire, 
the  teams  are  dmded  by  an  imaginary  front- 
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to-back  line  down  the  center  of  the  audience. 
On  the  other  hand,  when  the  chairman  de- 
clares himself  a  player,  the  division  is  auto- 
matically front  vs.  rear.  Because  the  chairman 
holds  a  strategic  position  in  the  room  (and 
often  is  a  little  more  informed  on  the  back- 
ground of  the  subject),  his  unfair  advantage 
is  offset  by  limiting  his  team  to  those  on  the 
rostrum  and— depending  upon  the  size  of  the 
audience— from  one  to  three  of  the  front  rows. 

The  tap-off  is  initiated  by  a  potential  team 
captain  who  arises  and  demands  "that  some- 
thing be  done!"  concerning  a  certain  item.  It 
is  imperative  that  he  not  be  specific  about 
what  should  be  done  or  by  whom,  thus  pre- 
venting a  premature  completion  of  the  game. 
Heroically  seizing  the  initiative,  a  candidate 
team  captain  for  the  other  side  recognizes  the 
challenge  and  rises  in  reply.  It  is  not  pertinent 
that  his  retort  reveal  any  great  enlightenment 
— delivery  is  the  critical  aspect  of  winning 
these  coveted  positions.  When  the  debate  item 
is  acceptable  to  the  audience,  they  so  signify 
by  responding  to  the  call-to-arms,  and  the 
main  event  can  proceed. 

Observing  protocol,  members  from  each 
team  rally  to  their  selected  captain  and  alter- 
nately rise  to  repeat  his  argument,  interspers- 
ing their  commentary  with  items  usually  un- 
related to  the  subject.  The  individual  member 
can  find  great  comfort  in  addressing  the  cap- 
tive audience  and  is  willing  to  endure  listen- 


ing to  the  others  in  return  for  his  opportunity 
to  get  a  few  things  off  his  chest.  (Most  cov- 
ered topics:  CB,  deplorable  state  of  amateur 
radio,  TVI).  Besides,  50%  of  the  audience  is 
on  his  side  before  even  he  starts. 

Veteran  observers  are  quick  to  point  out 
the  upswing  of  interest  in  the  game  since  the 
wide  acceptance  of  VOX  keyed  transmitters. 
Before  this  dastardly  technical  advancement, 
an  operator  could  pour  out  his  feelings  into 
a  microphone  for  all  the  world  to  hear  (in 
reality,  it  would  only  be  one  other  ham  who 
was  partially  copying  R3  X  S4  with  heavy 
QB.M),  and  he  could  rave  on  until  he  got  good 
and  ready  to  manually  throw  the  transfer 
switch.  He  now  feels  frustrated  by  automation 
since  every  time  he  pauses  to  take  a  breath 
during  his  discourse,  he  is  vulnerable  to  being 
cut-off.  An  individual  with  this  particular 
problem  can  be  rapidly  identified  in  everyday 
life  by  his  continual  interjection  of  the  phrase, 
"AWWWWW,"  after  every  sentence. 

In  the  unfortunate  situation  where  the  au- 
dience seating  arrangement  is  such  as  to  make 
the  imaginary  division  line  indistinct,  an  in- 
dividual not  quite  sure  of  which  side  he  has 
been  assigned  may  be  prompted  to  arise  and 
summarize  the  two  positions,  and  either  offer 
a  compromise  or  request  a  motion.  This  is  an 
obvious  delay  of  the  game  and  he  is  penalized 
by  a  loud  admonishment  by  both  sides  as  he 
slinks  to  his  seat.  Outcast,  he  remains  silent 
and  makes  note  not  to  sit  in  the  middle  next 
time. 

The  game  is  completed  when  an  arbitrary 
time  limit  is  reached,  usually  fCR45  PM.  The 
finale  is  quite  rapid  with  the  chairman  dissolv- 
ing the  two  teams  by  requesting  volunteers  to 
work  on  the  problem.  This  is  the  signal  that 
the  game  is  over  and  everyone  is  to  remain 
silent. 

Any  important  items  are  disposed  of  rapidly 
without  comment  within  the  next'  5  minutes 
so  the  meeting  can  be  adjourned  to  a  nearby 
tavern  for  a  victory  celebration  by  both  sides. 
The  team  captains  shake  hands  and  agree, 
"It  was  good  to  clear  the  air!"  Midnight  hav- 
ing been  established  by  XYL's,  Inc.  as  the 
"time-to-be-home-from-the-radio-club-by,"  the 
"eyeball  QSO"  is  resumed  with  the  sky-the- 
limit  for  exaggerated  claims,  until  the  magic 
hour. 

As  the  members  happily  return  to  their 
homes  with  fond  memories  of  a  battle  well 
fought,  mentally  rephrasing  what  they  said  or 
wish  they  had  said  during  their  speech,  the 
true  value  of  the  radio  club  can  best  be  ap- 
preciated. 

.    .    .  K3BNS 
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Richard  Malisch  K7VMV 
9050  Monument  Drive 
Grants  Pass,  Oregon 


The  Tranx  Circuit 

Switch  your  linear  with  a  tranx  circuit 


Many  excellent  articles  on  the  construction 
of  linear  amplifiers  have  appeared  in  late 
issues  of  73  Magazine;  one  problem  common 
to  these  linears  when  used  with  a  transceiver 
is  the  problem  of  switching.  The  linear  ampli- 
fier should  be  inserted  between  the  transceiver 
and  the  antenna  during  the  receive  period. 
Since  switching  the  linear  (in  and  out  of  the 
transmission  line)  manually  is  dangerous  dur- 
ing mobile  operation,  automatic  switching  per- 
formed by  a  relay  is  prefered  in  the  interest  of 
safety  and  convenience. 

Often  the  relay  for  performing  the  switch- 
ing is  activated  by  closing  a  separate  set  of 
contacts  added  to  the  transmit  switch  on  the 
transceiver,  or  the  relay  may  be  activated  by 
the  high  voltage  in  the  plate  lead  of  the  trans- 
ceiver's transmitter  section.  Both  of  these 
methods  require  modification  of  the  transceiver 
and  both  methods  require  the  addition  of  long 
leads  from  the  transceiver  to  the  linear  ampli- 
fier to  operate  the  relay.  The  alternate  method 
is  to  install  a  "tranx  circuit"  within  the  linear 
amplifier.  The  tranx  circuit,  short  for  transmit- 
ter-operated control,  will  trigger  the  relay  as 
soon  as  a  signal  above  a  preset  level  appears  in  ■ 
the  transmission  fine  to  the  antenna.  The  ad- 
vantages are  obvious— the  transceiver  need  not 
be  modified;  it  keeps  its  portability.  Also,  no 
high  voltage  leads  are  required  to  trigger  the 
relay,  and  thus  the  safety  is  increased  to  both 
the  operator  and  innocent  bystanders.  Use  of 
the  tranx  circuit  also  allows  remote  triggering 
of  a  linear  amplifier  when  contained  in  the 
trunk    compartment    of   a    vehicle.    The    only 
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Fig.   T.  Schematic  of  the  tranx  circuit.  Other  gen- 
eral purpose  transistors  can  be  used. 


Here's  the  tranx  circuit  installed  on  an  832A  linear 
for  two.  The  circuit  is  built  on  the  small  piece  of 
insulating  board  at  the  right.  The  pickup  loop  is 
below  the  electrolytic  just  beneath  it. 

interconnecting  lead  between  the  transceiver 
and  linear  amplifier  is  the  coax. 

Tranx  circuit  theory 

The  tranx  circuit  is  essentially  a  dc  operated 
amplifier  which  picks  up  a  small  amount  of 
radio  frequency  energy  from  the  transmission 
line  between  the  transceiver  and  antenna  dur- 
ing transmit  conditions  and  switches  the  linear 
amplifier  into  the  circuit.  During  receive  con- 
ditions, the  radio  frequency  signals  in  the 
transmission  fine  are  not  strong  enough  to 
activate  the  dc  amplifier  of  the  tranx  circuit  to 
the  point  of  triggering  the  relay,  which  means 
the  linear  amplifier  will  remain  out  of  circuit 
and  inactive. 

The  circuit 

The  tranx  circuit  consists  of  two  basis  cir- 
cuits, a  rectifying-filtering  circuit  and  a  dc 
amplifier.  The  positive  cycles  of  the  RF  picked 
up  by  the  pickup  loop  charge  CI  through  CR1. 
After  charging  CI,  emitter-base  current  from 
Ql  and  current  through  Rl  will  discharge  CI. 
The  discharge  time  of  CI  gave  about  0.5  sec- 
ond delay  after  the  signal  was  turned  off  before 
the  relay  dropped  out  of  the  hold  position. 

The  dc  amplifier  circuit  is  comprised  of  an 
NPN  transistor  directly  coupletl  through  a 
limiting  resistor,  R2,  to  a  150  mw  general 
purpose  PNF  transistor.  The  dc  output  of 
the  PNP  transistor  is  connected  directly  to  a 
twelve  volt  dc  relay  of  the  type  often  found  in 
surplus  equipment  designed  for  twelve  and 
twenty-four  volt  operation. 

Under  transmit  conditions,  the  charge  across 
CI  attracts  electrons  from  the  emitter  through 
the  base  of  Ql.  Electrons  then  flow  through 
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Fig.  2.   Arrangement  of  the  tranx  circuit  as 
with  a  transceiver. 


I 
I 


INTRODUCING  i 


used 


the  collector  of  Ql  and  limiting  resistor  R2, 
into  the  base  of  Q2,  which  forward  biases  the 
emitter-base  junction  of  Q2,  With  the  emitter- 
base  junction  of  Q2  forward  biased,  electrons 
will  flow  from  the  negative  terminal  of  Bl 
through  the  relay  (closing  the  relay  contacts) 
and  return  to  the  positive  terminal  of  Bl 
through  Q2. 

Sensitivity 

The  only  difficulty  encountered  with  the 
tranx  circuit  came  from  the  preliminary  choice 
of  Rl  which  was  used  to  control  the  maximum 
sensitivity  of  the  circuit.  The  circuit  lost  sensi- 
tivity when  Rl  was  reduced  below  the  value 
shown  in  the  schematic.  When  Rl  was  in- 
creased, the  circuit  had  a  tendency  to  remain 
activated,  that  is,  the  relay  would  not  release 
within  a  predetermined  length  of  time  after 
the  transmitter  was  turned  off. 

Bench  tests  (using  a  VTVM  and  147  me 
RF  source)  showed  that  the  sensitivity  control 
could  be  adjusted  so  that  signals  from  one  volt 
to  one  hundred  volts  peak  to  peak  would 
trigger  the  circuit. 

Observations  from  field  tests 

The  tranx  circuit  worked  successfully  when 
used  in  conjunction  with  a  Heathkit  Two'er 
and  a  twelve  inch  pickup  loop  in  a  mobile 
installation.  A  fifteen  foot  length  of  coax  was 
the  only  interconnecting  lead  between  the 
Two'er  and  the  linear  amplifier.  The  tranx 
circuit  keyed  easily  with  the  rf  from  the 
Two'er,  and  no  adverse  effects  (such  as  the 
generation  of  TVI)  were  observed.  The  cur- 
rent drain  was  also  very  low.  Under  idle  con- 
ditions, the  tranx  circuit  required  about  fifty 
millamperes.  Long  transmitting  periods  pro- 
duced no  noticable  increase  in  the  tempera- 
ture of  the  transistors.  However,  the  grid 
tuning  would  cause  the  relay  to  drop  out  of 
the  hold  position  if  not  correctlv  tuned. 

.   .  .  K7VMV 
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R.  Hillman  VE7BBM 
2125    Bridgeman   Avenue 
North  Vancouver,  B.C. 


Practical  Double  Sideband  - 1966 


Although  it  is  not  my  intention  to  reopen 
the  present  DSB-SSB  controversy,  I  have 
thoughts  and  suggestions  which  should  allevi- 
ate much  of  the  misunderstanding  regarding 
double  sideband.  I  have  also  suggested  several 
ways  of  overcoming  design  problems  of  a 
workable  modern  DSB  transmitter. 

The  main  complaint  most  SSB  operators 
have  against  DSB  is  the  width  of  the  trans- 
mitted signal.  However,  it  should  be  remem- 
bered that  a  DSB  signal  is  essentially  an  AM 
signal  without  a  carrier,  and  incidentally, 
without  heterodynes!  It  also  should  be  realized 
that  a  DSB  signal  is  two  SSB  signals  on  the 
same  reference  carrier,  one  upper  and  one 
lower  sideband.  Most  complaints  of  splatter 
or  distortion  on  DSB  signals  are  the  fault  of 
the  complainants  receiver.  Cost  unfortunately 
has  little  to  do  with  any  patricular  receiver's 
ability  to  reject  local  co-channel  interference. 
All  one  has  to  do  is  place  an  attenuator  pad 
in  the  receiver  front  end  to  restore  that  'clean' 
sound  to  any  'suspected'  local  DSB  signal. 

Circuitry 

The  basic  practical  high  level  balanced 
modulator  is  shown  in  Fig.  1.  Its  operation 
will  not  be  discussed  since  there  are  so  many 
excellent  references  available  such  as  the  New 
Sideband  Handbook  by  Don  Stoner  W6TNS. 
Basically  though,  the  audio  is  fed  in  push-pull 
to  the  output  screen  grids,  the  rf  input  is  in 


Fig.  1 .  High  level  modulotor  for  DSB. 

78 


push-pull  and  the  rf  output  is  in  parallel.  The 
bias,  shown  as  batten'  for  simplicity,  should  be 
adjustable  and  is  designed  to  keep  the  bal- 
anced modulator  tubes  operating  within  their 
maximum  plate  dissipation.  It  will  also  serve 
to  correct  any  irregularities  in  the  output 
waveform. 

Design  problems 

Probably  the  biggest  problem  in  designing 
a  bandswitching  DSB  transmitter  is  the  actual 
bandswitching  circuitry  in  the  final  grid.  Leads 
must  he  kept  as  short  and  symmetrical  as  pos- 
sible. The  most  practical  found  by  the  author 
is  diagrammed  in  Fig.  2. 

The  circuit  is,  in  practice,  driven  by  an  un- 
tuned buffer  stage  which  is  controllable  as  to 
drive.  C2  acts  as  'drive  peak'  control  and  also 
balances  the  rf  applied  to  both  balanced  mod- 
ulator tubes.  If  careful,  symmetrical  construc- 
tion in  used  carrier  should  be  in  the  order  of 
30-40  db.  The  switch  wafers  should  of  course 
be  ganged  to  switch  the  excifer  stages  and  the 
final  output  circuitry  too! 

The  choice  of  a  suitable  modulation  trans- 
former seems  to  cause  some  amateurs  a  great 
deal  of  trouble.  I  have  found  that  400  cycle 
power  transformers  are  probably  the  best 
choice  for  several  reasons.  The  first  consider- 
ation is  that  the  transformer  must  have  a  turns 
ratio  of  around  5.2:1  in  order  to  develop  suffi- 
cient screen  voltage  from  the  modulator.  In- 
cidentally, the  transformer  is  connected  as 
step-up.  That  is,  the  117  volt  primary  is  con- 
nected to  the  audio  and  the  secondary  (cen- 
ter-tapped) goes  to  the  screens  of  the  high- 
level  balanced  modulator,  refer  to  Fig.  1. 
Another  reason  for  choosing  this  transformer 
is  the  fact  that  it  will  reject  any  low  frequency 
components.  This  will  reduce  intermodulation 
distortion  and  will,  in  effect,  place  the  two 
sidebands  farther  apart  since  the  information 
is  to  be  transmitted  at  higher  audio  frequen- 
cies. It  is  also  advantageous  to  roll  off  the  high 
frequencies.  This  will  keep  the  signal  from 
becoming  too  broad.  A  low  pass  filter  such  as 
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Fig.  2,  Left.  Ba.idswitching  final  grid  circuitry  for 
a  DSB  transmitter.  Keep  leads  short  and  sym- 
metrical. 

Fig.  3,  Right.  DSB  spectrum. 


the  Stancor  C-2340  should  give  the  desired 
response,  300-3000  cycles.  Spectrum-wise  the 
signal  should  look  like  that  in  Fig.  3. 

Another  object  of  concern  are  the  ratings, 
of  such  a  transformer.  As  hinted  earlier  the 
117  volt  400  cycle  seems  about  best  to  match 
the  output  of  such  tubes  as  6AQ5,  6V6  etc. 
as  modulators.  As  a  'rule  of  thumb'  the  sec- 
ondary of  the  transformer  should  be  able  to 
supply  (assuming  117  volt  input)  about  twice 
the  combined  screen  voltage  of  each  balanced 
modulator  tube  normally  operating  AM  phone. 
A  transformer  with  a  secondary  delivering  300 
each  side  of  the  center  tap  has  proven  to  be 
an  excellent  choice  for  modulating  such  tubes 
as  the  popular  6146  and  6DQ5. 

Most  manufacturers  of  transformers  make 
400  cycle  equipment  under  military  contract. 
Although  these  transformers  are  not  available 
from  distributors  they  may  be  found  as  sur- 
plus or  alternatively  by  writing  any  of  the 
larger  manufacturers. 

Another  very  definite  design  problem  is 
mode  switching.  With  proper  design  it  is  pos- 
sible to  obtain  350  watts  PEP  on  DSB,  150 
watts  CW,  and  100  watts  AM  all  from  a  pair 
of  6DQ5*s. 

As  with  any  problem  in  order  to  solve  it 
you  must  first  understand  the  basics.  In  switch- 
ing between  modes  you  are,  in  effect,  simply 
changing  conditions  of  the  balanced  modula- 
tor tubes.  By  this  1  mean  you  are  changing 
bias,  modulators  and  circuit  configurations.  In 
order  to  change  your  DSB  high  level  balanced 
modulator  to  AM  you  must:  lift  one  cathode 
of  an  output  tube,  remove  screen  voltage  from 
this  same  tube  and  then  switch  the  modulator 
transformer  into  the  other  tubes  screen  circuit 
in  a  fashion  which  will  modulate  its  screen 
voltage  and  then  supply  a  proper  amount  of 
grid  bias  to  keep  the  tube  from  taking  off  in 
the  absence  of  drive.  For  CW  the  following 
should  be   done;   one  cathode   of  an   output 
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tube  should  be  lifted  from  ground,  the  screen 
voltage  from  this  tube  likewise  should  also  be 
lifted.  The  remaining  tube  should  have  grid- 
block  keying  bias  applied  and  fixed  screen 
voltage.  Circuitry  for  such  switching  is  shown 
in  Fig.  4.  By  the  time  all  the  band-switching 
and  niodeswitching  circuitry  is  incorporated  in 
the  overall  schematic  it  appears  quite  compli- 
cated. However,  it  is  a  simple  matter  to  resolve 
any  and  all  of  the  circuit  into  simpler  portions. 

Since  the  mechanical  design  of  a  DSB 
transmitter  or  any  transmitter  is  an  involved 
procedure  it  will  not  be  covered  in  detail.  The 
most  important  factor  in  designing  a  DSB 
transmitter  is  a  symmetrical  mechanical  and 
electrical  construction  in  the  balanced  modu- 
lator circuitry. 

The  transmitter  should  be  carefully  con- 
structed using  all  current  construction  proce- 
dures. Keep  all  ac  wiring  close  to  the  chassis 
to  avoid  hum  pickup.  Shield  all  critical  audio 
leads  and  properly  bypass  all  high  voltage 
leads.  As  a  last  word  on  electrical  design  let 
me  say  that  good  signals  require  good  power 
supplies. 

Assuming  that  a  DSB  transmitter  has  been 
built  you  will  want  to  check  its  operation  on 
an  oscilloscope.  The  familiar  bow-tie  pattern 
is  the  desired  shape  when  rf  is  applied  directly 
to  the  vertical  plates  and  audio  is  applied  to 
the  horizontal  plates  through  a  voltage  divider 
as  shown  in  Fig.  5.  The  desired  waveshape  is 
also  shown. 

If  difficulty  is  found  in  attempting  to  obtain 
a  bow-tie  pattern  it  may  be  because  there  is 
too  much  or  too  little  drive  or  the  bias  on  the 


<SCREEN)  IMOOULATOft} 

NOTE    flANOSWlTCHES    SHOWN    IN    IOMETER    POSITION. 

MOOESWITCHES    SHOWN    IN    OSS    POSITION.    POSITIONS 
CLOCKWISE   AflE    DSS-AM-CW. 

Fig.  4.  Practical  double  sideband  modulator-output. 
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balanced  modulator  screens  is  too  high  or  too 
low.  In  particular,  the  bias  on  the  secondary 
of  the  modulator  will  affect  the  crossover 
point  on  the  pattern.  Drive  will  cause  the  pat- 
tern to  bulge  or  become  concave  depending 
on  whether  too  much  or  too  little  drive  is  ap- 
plied. If  in  doubt  regarding  your  particular 
pattern  consult  one  of  the  many  excellent 
handbooks  available.  Incidentally,  a  single 
audio  tone  is  all  that  need  be  applied  to  ob- 
tain a  bow-tie  on  DSB  whereas  the  familiar 
two-tone  test  is  used  on  SSB  to  obtain  the 
same  pattern. 

That's  it!  I  have  presented  a  few  practical 
bints  for  building  a  DSB  transmitter.  This 
modes  popularity  is  still  growing  as  witnessed 
by  several  new  transmitters  appearing  on  the 
market.  The  mode  is  extremely  practical  from 
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Fig.  5A.  Source  of  horizontal  sweep  for  a  bow  tie 
pattern  shown  in  5B, 


practically  all  aspects  and  above  all  it  is  ex- 
tremely simple  as  compared  with  SSB, 

In  closing,  if  any  readers  are  interested  in 
complete  construction  details  of  a  bandswitch- 
ing  350  watt  DSB  transmitter  drop  a  note  to 
my  QTH  and  I'll  do  my  best  to  try  to  write 
such  an  article. 

.  .  .  VE7BBM 


A,   Thivierge  VE2HE 


A  Semi -Switch  (ess  Directional  Coupler 

Ever   since    I    built  my   first   "Monirnatch" 

SWR  indicator,  I  have  felt  that  simultaneous 
monitoring  of  the  Forward  and  Reflected  com- 
ponents would  be  desirable,  I  would  all  too 
frequently  find  myself  frying  in  vain  to  tune 
for  minimum  Reflected  only  to  find  that  I  had 
the  switch  in  the  Forward  position!  Or  (that 
was  before  I  grew  a  third  band  .  .  .  )  I  would 
get  annoyed  at  flipping  the  switch  back  and 
forth  tuning  for  a  healthy  F  reading  .  .  .  and 
get  a  healthier  R  reading.  I  considered  using 
two  meters,  but  the  thought  of  such  lavish 
extravagance  was  swiftly  brushed  aside  every- 
time  Junior  needed  new  shoes.  If  other  hams 
have  run  into  the  same  problem  (no,  not 
Junior's  shoes  .  .  .)  here  is  one  answer  to  our 
common  plight. 

I  use  a  zero-center  microammeter.  The 
connections  to  the  Reflected  diode  are  re- 
versed to  produce  a  negative  output.  No 
confusion  now:  positive  reading  for  Forward 
and  negative  for  Reflected. 


r 
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Fig,   T.  Use  of  a  zero  center  microammeter  for  the 
Monimafch. 


Fig.  2.  Final  circuit  which  gives  conventional  For- 
ward and  Reflected  readings  as  well  as  the  special 
Tune  position. 

The  next  logical  step  quickly  suggested  it- 
self. Since  the  outputs  from  the  coupler  are 
of  opposite  polarities,  why  not  mix  them  in  a 
common  load  and  read  the  resultant?  It 
works.  Se  Fig,  1.  Two  1  k  resistors  in  series 
are  bridged  across  the  F  and  R  terminals-  of 
the  Monimatch  and  the  microammeter  con- 
nected to  their  junction  point  reads  the  alge- 
braic sum  Of  the  two  voltages:  A  maximum 
positive   deflection  indicates  minimum   SWR. 

The  necessary  connections  are  made 
through  a  three  position  two  pole  switch.  See 
Fig,  2  for  complete  wiring.  This  provides  a 
center  Tune  position  giving  the  configurati'm 
shown  in  Fig.  1  as  well  as  the  conventional 
Forward-  and  Reflected  positions. 

Simply  switch  to  Tune  and  manipulate  all 
loading  and  matching  controls  to  obtain  a 
maximum  positive  deflection.  You  may  then 
switch  to  F  and  R  in  the  norma]  manner  to 
verify  the  results  of  your  knob  twiddling.  But 
after  a  while  you  won't  bother. 

.  .  .  VE2HE 
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NO  FROSTING  ON  THIS  CAKE 


(SWAN  CONTINUED) 


My  ad  in  the  January  issue  created  quite  a 
stir,  and  many  letters  were  received  from  hams 
all  over  the  country.  The  upshot  is  that  I  feel 
prompted  to  define  Swan's  value  a  little  more, 
specifically  for  you  fellows  who  are  wondering 
what  to  purchase, 

I  recommend  and  sell  Swan  in  greater  num- 
bers than  any  other  transceiver  because  of  the 
inherent  soundness  of  the  product  and  because 
of  its  obviously  greater  value.  Let  me  explain. 
In  evaluating  any  modern  sideband  transceiver 
consideration  must  be  made  for  the  total  fre- 
quency coverage  over  the  maximum  number  of 
amateur  bands,  the  flexibility  of  the  equipment 
to  reach  outside  the  bands  for  MARS  and  CAP 
work,  the  degree  with  which  the  product  will 
operate  satisfactorily  on  CW  and  AM  as  well 
as  sideband,  ratio  of  rejection  of  the  unwanted 
products  vs.  the  effective  power  output,  and  of 
course  the  mechanical  convenience  of  operat- 
ing the  equipment.  Price  of  course  is  an  object 


and  so  is  the  record  of  service-free  hours  that 
can  be  expected.  After  all,  we  cannot  all  af- 
ford Cadillacs.  It  seems  to  me  as  I  write  this 
that  there  are  an  awfully  lot  of  Chevrolets  on 
the  road  and  that  a  modern  Chevrolet  is  cer- 
tainly giving  its  owner  a  great  deal  of  satisfac- 
tion. I  liken  Swan  to  Chevrolet.  It  has  the 
power,  the  flexibility,  the  operating  conven- 
ience, and  a  record  of  reliability  which  places 
it  in  the  front  for  value.  Swan  gives  you  full 
SO-10  coverage,  3.7mc  total,  and  the  chance  to 
operate  on  MARS  or  other  external  frequencies 
with  the  purchase  of  a  small  and  inexpensive 
accessory.  The  power  that  you  get  is  greater 
than  practically  any  other  transceiver  out. 
Priced  with  the  AC  power  supply  at  only 
$480.00,  you  get  your  choice  of  CW,  AM,  and 
sideband.  If  you  want  to  try  something  inter- 
esting, compare  these  facts  on  frequency, 
power,  and  price  with  the  other  tranceivers  and 
then  sit  back  and  judge  for  yourself  what  you 
ought  to  do.  You  vvill  be  picking-Swan. 


A  NEW  SWAN   PRODUCT 


For  those  of  you  who  are  interested  in  VIIF, 
I  have  a  pleasant  surprise— Swan  is  bringing 
out  a  6-meter  sideband  transceiver.  It  will  look 
essentially  the  same  as  the  Model  350,  it  will 
have  the  same  dimensions,  it  will  provide  240 
watts  of  PEP  input  to  a  pair  of  6146B's,  and  it 
will  provide  full  6-meter  coverage  in  incre- 
ments of  500kc  by  means  of  a  lockable  band 
set  capacitor.  Provision  has  been  made  in  its 
design  for  a  500KC  crystal  calibrator  accessory. 
This  transceiver  has  an  RF  gain  control.  Full 
AGC  and  a  crystal  lattice  network  of  10.7mc 
and  will  operate  on  upper  sideband  and  AM. 
It  is  meant  to  be  used  with  any  of  the  standard 
Swan  power  supplies.  Best  of  all,  the  price  of 


this   new   Model   250  is  expected   to  be   only 
.$295.00  with  delivery  starting  in  early  May. 


Get 


order 


If  you  evaluate  the  pleasures  that  you  will 
receive  from  your  ham  radio  in  terms  of  maxi- 
mum contact  time  vs.  hours  expended  you  will 
begin  to  understand  why  6-meter  activity  is 
becoming  so  very  popular. 

Here  is  the  rig  which  is  bound  to  make  his- 
tory and,  in  typical  Swan  manner,  you  get 
maximum  value.  No  'frills— the  pleasure  is  in 
the  eating,  oops  I  mean  the  operating.  Now 
you  know  why  I  say  there  is  no  frosting  on 
this  cake! 


HERBERT  W.GORDON  COMPANY 

Woodchuck  Hill,  Harvard,  Mass.,  01451 
Telephone  617-456-3548 


Ron  Gunn  WA6KLL 
358  Albatross  Ave. 
Livermore,  Calif,  94550 


Two  Buck  Monitor 


Gather  round,  all  you  poor  harassed  ops 
who  are  getting  hot  on  your  cw  or  want  to 
and  who  own  a  monitorless  transmitter  or 
sideband  transceiver.  Some  of  those  rigs  are 
pretty  hard  to  hook  a  monitor  to  so  you  can 
tell  what  you're  sending.  You  can  install  a 
noisy  relay  to  operate  the  monitor,  but  there  is 
a  better  and  cheaper  way  in  most  cases  so 
why  not  use  it?  Let's  live  modern  and  come 
up  with  a  two  buck  monitor  scheme  that  will 
plug  right  into  the  key  jack  and  let  you  know 
how  your  keying  sounds.  Not  only  that,  but  it 
has  no  other  wires  or  leads  than  the  line  to 
the  key  jack  and  a  place  to  plug  in  the  key 
itself. 

The  really  best  way  to  monitor  your  send- 
ing is  to  listen  on  the  station  receiver  but  if 
you  own  a  transceiver,  forget  it.  The  next 
best  way  is  to  have  an  audio  oscillator  that  is 
keyed  along  with  the  transmitter.  The  best  bet 
in  audio  oscillators  today  is  the  98<5  transistor 
module  variety  that  is  in  practically  all  of  the 
mail  order  catalogs.  These  units  are  the  most 
in  simplicity.  Wire  up  a  small  6  volt  battery 
and  a  speaker  to  them  and  they  will  operate 
for  months,  and  drive  you  out  of  the  room 
with  their  volume  to  boot.  And  you  can  use 
the  unit  for  a  code  practice  oscillator  if  you're 
really  rusty,  then  plug  it  into  the  rig  when 
ready  to  go. 

Now  the  trick  is  to  hook  this  thing  up  to 


your  transmitter  when  the  key  is  operating  a 
circuit  that  is  from  30  volts  and  up,  and  of 
any  polarity.  Well,  if  the  voltage  is  high 
enough  to  be  downright  dangerous,  don't  be  a 
hero,  install  a  double  pole  relay  and  live  a 
while.  But  if  the  voltage  is  a  couple  of  hun- 
dred or  less,  science  has  found  the  answer, 
and  the  quantities  they  make  these  things  in 
has  driven  their  price  down  to  less  than  four 
bits.  1  am  speaking  of  the  fantastically  efficient, 
tiny  and  enormously  valuable  silicon  power 
diode. 

These  units  have  a  forward  drop  (conduct- 
ing mode)  of  less  than  0.6  volt  at  full  rated 
current.  As  far  as  any  circuit  we  might  want 
to  operate  thru  it  is  concerned,  it  isn't  even 
there.  The  reverse  resistance  is  another  story, 
however.  When  the  cathode  of  one  of  these 
diodes  becomes  positive,  the  series  resistance 
jumps  to  many  megohms. 

Our  problem  then  is  to  hook  up  the  two 
circuits  we  are'  interested  in  without  their  in- 
teracting. By  interacting  I  mean  preventing 
the  voltage  in  the  keying  circuit  from  chang- 
ing the  solid  state  components  in  the  monitor 
into  low  grade  resistors.  The  two  circuits  I 
speak  of  are  the  keying  circuit  itself  (neces- 
sary!) and  the  monitor  circuit  we  would  like  to 
operate  at  the  same  time. 

First,  determine  the  polarity  of  the  trans- 
mitter keying  circuit.  If  the  transceiver  is 
block-grid"  keyed,  it  will  be  negative.  If  it  is  a 
modulator  balance/unbalance  scheme  or  a 
tone  oscilllator,  it  may  well  be  postive.  1£ 
you  have  to  install  die  keying  yourself  or  it  is 
obvious  from  the  schematic,  fine.  If  not  then 
plug  in  a  phone  plug  with  the  plastic  handle 
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External  view  of  the  Two  Buck  Monitor, 


Fig.  1 .  The  Two  Buck  Monitor  using  the  Cordover 
CPO-4  module. 
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Inside  of  the  Two  Buck  Monitor.  The  cordover 
module  is  just  above  the  battery, 

removed  and  determine  what  polarity  is  on 
the  tip  with  a  voltmeter.  Be  right  or  the  two 
circuits  will  interact  as  explained  above— once. 
The  odds  are  50-50. 

Now  gaze  upon  Fig.  J.  In  it  is  shown  a 
scheme  for  isolating  the  two  circuits  in  ques- 
tion from  each  other  while  operating  them  off 
of  the  same  key.  The  silicon  diode  mentioned 
above  has  solved  our  problem.  When  the  key 
is  up,  and  our  schematic  assumes  that  we  use 
block-grid  keying  (negative),  the  negative  volt- 
age at  the  key  goes  to  maybe  a  couple  of 
hundred  volts.  This  voltage  would  instantly 
ruin  the  monitor  except  that  we  have  installed 
the  diode  in  series  with  it  and  have  polarized 
it  such  that  the  negative  voltage  on  its  anode 
has  cut  it  off  and  the  monitor  never  sees  any 
voltage  thru  it.  When  the  key  is  down  the 
keyed  circuit  sees  ground  and  the  rig  turns 
on.  At  the  same  time  the  monitor  circuit  sees 
a  continuous  circuit  thru  the  key,  the  now 
forward  biased  diode  and  the  battery.  It  has 
also  been  turned  on. 

Now,  if  you  happen  to  have  postive  voltage 
at  the  key  jack,  just  disconnect  the  monitor 
part  of  the  circuit  at  the  key  (points  x  and  y) 
and  reverse  them.  Then  be  sure  to  label  the 
monitor  either  postive  or  negative  as  the  case 
may  be.  The  wrong  polarity  will  ruin  it.  Mine 
has  the  statement  "use  with  negative  keyed 
voltage  only"  on  it  as  can  be  seen  in  the  photo. 

If  you  go  hog  wild  as  I  have  and  get  a 
pretty  box,  etc.,  the  cost  will  be  more  than  a 
couple  of  bucks,  but  the  basic  parts  are  not 
far  from  it.  By  the  way,  if  the  contacts  on  your 
bug  are  the  least  bit  dirty,  the  monitor  will  tell 
you  quick.  It  is  very  sensitive  to  resistance  in 
the  keyed  circuit  and  will  greet  you  with  a 
different  note  on  your  clahs  than  you  get  on 
your  dits.  Your  V  may  sound  like  it's  straight 
from  Beethoven.  The  cure?  Clean  the  points, 
of  course.  .  .  .  WA6KLL 
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Controlled  Audio  AVC  System 


The  two  essential  requirements  of  the  Audio 
derived  avc  system  are  (1)  fast  rise  time,  (2) 
controlled  decay  time. 

Lack  of  fast  rise  time  means  that  on  the  first 
syllable  of  a  modulated  wave  or  the  first  dot 
or  dash  of  a  CW  signal,  an  annoying  blast  of 
sound  is  received  because  the  incoming  signal 
has  not  had  sufficient  time  to  generate  and 
apply  bias  to  the  controlled  valves  then  run- 
ning at  maximum  amplification. 

Slow  decay  time,  to  the  users'  choice,  is 
desirable,  but  fast  enough  to  allow  the  con- 
trolled valves  to  reach  full  sensitivity  reasonably 
quickly  at  the  end  of  transmission,  and  ready 
for  the  next  weak  incoming  signal  as  required, 
and  also  slow  enough  to  allow  the  user  to  read 
the  value  of  the  incoming  signal  from  his  S 
meter  needle  before  same  returns  to  zero. 

The  last  two  requirements  are  conflicting  in 
that  too  slow  a  decay  time  enabling  the  S 
meter  needle  to  remain  reasonably  steady  will 
not  allow  the  set  return  to  full  sensitivity 
quickly  enough,  or  vice  versa,  with  the  set 
quickly  sensitive,  the  meter  is  unreadable,  due 
to  its  fast  movements. 

Elaborate  circuits  have  been  devised  to 
overcome  these  failings  but  complicated  sys- 
tems are  enough  to  make  set  owners  shy  free 


of  incorporating  them  in  their  receivers;  there- 
fore, a  simple  system  that  has  the  necessary 
requirements  and  gives  steady  meter  reading 
is  desirable.  Such  a  system  is  now  outlined  in 
circuit,  where  it  is  noticeable  that  the  reason- 
ably slow  decay  time  for  the  avc  line  and  the 
very  slow  decay  time  for  the  meter,  are  now 
separate  functions. 

The  incoming  signal  is  applied  to  the  grid 
of  first  section  double  triode,  which  has  an 
unbiased  cathode  resistor  allowing  this  section 
to  work  undistorted  with  strong  or  weak  sig- 
nals. The  amplified  output  of  this  valve  is 
passed  via  .01  mfd  condenser  to  the  cathode 
of  the  second  half  of  valve  which  cathode  is 
connected  to  earth  via  a  crystal  diode  with 
the  negative  blocking  end  to  cathode.  The 
cathode  and  grid  components  of  this  section 
are  so  interconnected  that  a  negative  mean 
level  of  bias  maintained  on  the  grid,  following 
slightly  below  the  signals  on  the  cathode.  Thus 
the  tips  of  the  rectified  audio  voltage  at  the 
diode  are  passed  from  the  cathode  to  the  grid 
to  charge  the  25  uf  condenser  and  also  from 
cathode  to  anode  to  the  avc  line  through  the 
10  k  resistor  to  charge  the  .1  uf  condenser. 
The  time  constants  of  the  controlled  grids  is 
made  deliberately  small    (e.g^  through  50  k 
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Fig.   1.  Controlled  audio  AVC  system. 

resistors  with  grids  bipassed  with  .005  yf  con- 
densers) thus  allowing  the  avc  line  decay  time 
(about  two  seconds)  to  depend  on  the  value 
of  the  .1  (jf  condenser  in  this  circuit.  The  de- 
cay time  can  be  varied  to  suit  users'  choice  by 
increasing  or  decreasing  the  value  of  this  con- 
denser. 

Any  movement  of  electrons  in  a  diode,  valve 
or  valve  portion  acting  as  a  diode,  due  to  the 
constantly  changing  polarity  of  anode  in  re- 
spect of  the  cathode  resulting  in  reversal  of 
electron  charge  movement  with  the  valve  or 
diode  will  cause  noise  in  such  circuits  as  de- 
tectors mixers  or  any  non  linear  device,  which 
will  add  to  the  overall  noise  background  of  the 
receiver.  The  peculiar  arrangement  in  the  cir- 
cuit of  the  diode  and  its  associated  compo- 
nents were  arranged  in  an  effort  to  cancel  out 
the  reversal  of  valve  space  current,  either  from 
the  anode  to  cathode  or  grid  to  cathode.  The 
eventual  negative  charge  on  the  valve  grid  by 
the  storage  charge  of  the  25  uf  condenser  will 
cancel  out  reversal  of  electrons  from  anode  and 
grid  to  cathode.  The  cancellation  of  this  noise 
source  to  the  anode  which  is  connected  to  the 
controlled  valves,  which  can  amplify  any 
source  of  noise,  leaves  us  with  a  much  quieter 
receiver,  an  advantage  not  to  be  ignored.  The 
25  [if  condenser  is  also  connected  to  the  meter 
circuits  and  has  a  slow  time  constant  allowing 
the  meter  to  remain  steady  long  enough  for 
comfortable  reading. 

The  components  of  the  circuit  are  not  in  any 
way  critical  in  values  leaving  some  latitude 
regarding  choice  of  components.  Most  any 
crystal  diode  in  good  working  order  will  suf- 
fice. For  greater  values  of  avc  levels,  a  12AT7 
value  may  be  used  to  replace  the  12AU7  with- 
out changing  any  components.  Placement  of 
valve  and  parts  is  not  critical,  but  if  placed 
away  from  the  audio  source,  a  screened  lead 
from  audio  source  to  the  valve  input  should 
be  used  to  prevent  grid  hum  through  the  set. 
A  simple  type  of  dc  bridge  amplifier  such  as 
the  common  6C4  circuit  can  be  used.  Maybe 
your  S  meter  is  sensitive  enough  without  an 
amplifier.  This  is  left  to  the  reader's  choice. 
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One-Way  Dual  Battery 

Use  a  unique  one-way  dual  diode  circuit  and 
never  worry  about  your  car  battery  again. 


Sometime  ago  I  decided  that  I  wanted  to 
be  able  to  operate  my  amateur  gear  without 
ever  having  to  worry  about  the  ear's  battery 
going  dead.  Having  experienced  the  unpleas- 
antness of  not  being  able  to  park  for  a  while 
during  the  winter,  with  the  engine  off  and  the 
heater  on,  or  transmitting  to  my  heart's  con- 
tent, I  considered  at  first  having  a  spare  bat- 
tery in  the  trunk  and  hooking  it  up  by  cables 
to  the  charging  system  under  the  hood.  As  I 
thought  about  it  further,  however,  I  realized 
that  with  this  system  I  would  need  heavy 
cables  so  that  no  voltage  would  be  lost,  I 
would  lose  a  bit  of  trunk  space,  I  would  have 
to  do  a  let  of  work  (I  don't  like  doing  more 
than  I  have  to),  and  I  could  just  as  easily  run 


down  one  battery  as  two— thus  gaining  only 
a  few  more  minutes  of  total  electrical  power. 

I  had  to  have  some  way  to  increase  my 
automobile's  stored  electrical  energy  (battery 
power)  and  at  the  same  time  arrange  it  so 
that  I  wouldn't  have  to  switch  between  the 
batteries  when  I  was  using  the  system  or  con- 
nect them  for  charging— automation  was  my 
answer. 

Deciding  on  the  ultimate  solution,  I  de- 
cided to  use  a  dual-diode,  dual-battery  circuit, 
which   permits   two  batteries  to  be  installed 


View  of  the  engine  comportment  of  the  cor  show- 
ing the  two  batteries  and  part  of  the  diode  heat- 
sink. 
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Fig.  1.  Schematic  of  the  one-way  dual  diode,  dual 
battery  system. 

under  the  hood  and  enables  charging  of  both 
batteries  simultaneously  but  eliminates  forever 
one's  not  being  able  to  get  his  car  started  in 
the  winter  or  after  he  has  talked  too  long  and 
inn  down  the  battery.  As  can  be  ascertained 
from  the  diagram,  the  car's  electrical  load 
(lights,  horn,  starter,  heater,  etc.)  are  on  one 
battery;  and  the  amateur  load  (receivers, 
transmitters,  PA  system,  electronic-siren,  po- 
lice and  aircraft  receiver,  etc.)  are  on  the 
second  battery. 

Since  the  diodes  conduct  in  only  one  di- 
rection, current  output  from  the  alternator 
flows  freely  through  the  diodes  to  the  batteries 
but  since  the  cliodes  will  not  conduct  in  the 
reverse  direction,  one  load  cannot  take  current 
from  the  other  battery. 

I  used  Westinghouse  1N1396  diodes  which 
are  rated  at  50  PRV  @  70  amps  and  mounted 
the  two  on  a  Westinghouse  industrial  heatsink 
which  is  available  from  that  company's  Young- 
wood,  Pennsylvania  plant.  The  heatsink  is 
mounted  under  the  hood  and  has  provided 
several  years  of  maintenance-free  service.  In- 
cidentally, to  store  the  most  power  possible, 
I  replaced  the  original  battery  with  a  Delco 
high  capacity  DC  250  and  got  an  identical  one 
for  the  other  side  of  the  engine  compartment. 

Since  there  is  a  slight  drop  in  forward  volt- 
age with  the  diodes  in  the  charging  circuit,  it 
is  a  good  idea  to  have  the  voltage  adjustment 
on  the  regulator  turned  up  to  compensate  for 
this. 

One  never  knows  the  feeling  it  is  not  to 
ever  have  to  worry  about  another  dead  bat- 
tery. If  one  leaves  the  heater  on  too  long  in 
the  winter  or  the  air-conditioner  on  too  long 
in  the  summer  with  the  engine  off,  he  can 
always  "jump"  the  power  from  his  #2  (auxil- 
iary equipment)  battery.  If  he  likes  to  yak 
from  his  mobile  and  talks  too  long  on  his  #2 
(auxiliary  equipment)  battery  and  drains  it 
completely,  he  can  do  it  knowing  that  he  will 
still  have  his  fully  charged  #1  (automobile 
equipment)  battery  with  which  to  start  the 
car.  You  can't  beat  itl 

.  ,  .  WA0AIY 


NO  FOOLING! 
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The  dc  power  supply $119.95 
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Cost 


Richard  Genaille 

719  Quarterstaff  Road 

Winston-Salem,  North  Carolina 


For  many  years  radio  amateurs  have  ob- 
tained, by  various  and  sundry  means,  the 
popular  Western  Electric  Fl'-Transmitter  Unit 
for  use  as  an  excellent  carbon  microphone  at 
the  home  station  or  for  mobile  and  portable 
work.  While  the  Fl  Unit  performs  admirably, 
it  also  has  certain  disadvantages,  such  as  the. 
need  for  providing  operating  current  by  the 
use  of  an  external  battery  or  by  modifying 
speech  amplifier  circuitry  to  utilize  tube  cath- 
ode current.  Excessive  carbon  button  cur- 
rent very  often  results  in  packing  of  the  car- 
bon granules  and  unsatisfactory  operation. 
Very  often  an  operator  will  complain  of  hear- 
ing carbon  mike  hiss  on  your  signal. 

On  the  other  end  of  the  F  series  type  tele- 
phone hand-set,  of  which  the  Fl  Transmitter 
Unit  is  a  part,  is  the  unit  known  as  the  West- 
ern Electric  HA-1  Receiver  Unit.  To  most 
hams  this  part  of  the  telephone  hand-set  has 
had  little  significance  other  than  to  be  the 
part  that  you  normally  would  listen  to  when 
using  the  hand-set.  Unknown  to  many  hams 
is  the  fact  that  the  HA-1  Receiver  Unit  can 
be  used  as  a  microphone  with  excellent  re- 
sults in  providing  good  voice  communications 
quality.  It  is  a  controlled  diaphragm  magnetic 
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An  unusual  opportunity  exists  for  hams  who 
have  an  interest  in  MARS  or  CAP  to  purchase 
a  brand  new  RCA  SSB-5  transceiver.  This  4- 
cliannel  transceiver  covers  the  range  of  3-15 
mc  and  provides  a  means  of  switching  any  one 
of  4  discrete  frequencies  within  this  spectrum 
with  a  flick  of  a  switch.  All  circuits  from  the 
crystal  to  the  output  pi  are  switched  by  this 
control,  and  when  you  tune  up  for  any  one 
specific  frequency  you  tune  the  entire  trans- 
ceiver with  a  separate  set  of  adjustments  for 
each  channel.  There  are  provisions  for  4  an- 
tennas and  you  get  a  choice  of  a  6-pole  lattice 
filter  for  either  upper  or  lower  sideband.  The 
unwanted  carrier  and/or  opposite  sideband  is 
rejected  by  more  than  50db  while  permitting 
more  than  125  watts  of  PEP  output. 

Here  is  a  device,  the  best  of  its  kind  for 
MARS  operation,  currently  selling  for  $742.50, 
absolutely  new.  I  have  a  total  of  only  46  of 
these  units  available  for  sale  which  I  will  sell 
to  the  first  46  customers  who  send  in  their 
money.  This  is  what  you  will  get  for  $249.50: 
The  transceiver;  one  crystal  of  your  choice  be- 
tween 3  and  15  mc  (this  crystal  will  always  be 
1400  KC  higher  than  the  frequency  you  want 
to  operate  on);  either  110  AC  supply  or  a  sup- 
ply that  will  operate  on  12  volts  DC  for  use  in 
a  motor  vehicle;  the  crystal  lattice  selectable 
sideband  filter  that  you  wish,  either  upper  or 
lower,  or  you  may  buy  the  other  filter  for  an 
extra  $50.00;  interconnecting  cables;  and  the 
instruction  manual. 


Attention  MARS  Members: 

A  Very  Limited 
Offer 


The  transceiver  weighs  only  16  lbs,  the  AC 
supply  23  lbs,  the  DC  supply  8  lbs.  It  meas- 
ures 1231"  x  7)i"  x  13".  The  receiving  section 
itself  has  extremely  good  sensitivity,  being  bet- 
ter than  1  microvolt  for  50  milliwatts  output 
with  a  lOdb  signal  plus  noise  to  noise  ratio. 

By  the  way,  you  get  the  push-to-talk  micro- 
phone and  the  built-in  speaker  as  part  of  the 
package.  You  have  automatic  speech  clipping 
up  to  12db,  and  each  crystal  of  the  4  that  you 
can  use  is  housed  in  a  thermostatically  con- 
trolled oven  which  is  supplied  as  part  of  the 
gear.  You  can  match,  any  antenna  from  10  to 
80  ohms  including  whips.  The  front  panel  con- 
trols include  a  pilot  lamp  to  show  the  set  is  on, 
a  modulation  indicator,  and  emission  control 
which  provides  for  either  upper  or  lower  side- 
band output  or  either  sideband  with  carrier.  In 
other  words,  you  can  go  AM  with  this  rig.  You 
have  a  trim  control  which  gives  you  the  means 
of  tuning  up  to  75  cycles  on  any  incoming  sig- 
nal, and  you  have  both  an  RF  gain  control  and 
a  power  output  gain  control.        ,_ 


This  is  late,  modern  equipment,  new,  checked 
out,  guaranteed  and  '-sold  on  a  money-back 
basis;  $742.50  worth  of  new  sideband  gear  for 
$249,50  special  only  at 


HERBERT  W.GORDON  COMPANY 

Woodchuck  Hill,  Harvard,  Mass.,  01451 
Telephone  617-456-3548 
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type   receiver   unit  similar  in   operation   to  a 

permanent-magnet  type  loudspeaker.  As  is 
already  well  known  in  amateur  circles,  a 
permanent-magnet  loudspeaker  can  be  used  as 
a  dynamic  microphone,  although  the  fidelity 
is  not  as  good  as  is  obtainable  with  a  properly 
designed  microphone.  Likewise,  the  HA-1  Re- 
ceiver Unit  can  be  used  as  a  dynamic  micro- 
phone, but  with  superior  results.  It  has  a  more 
desirable  frequency  response  for  amateur 
communications  work  than  most  of  the  low- 
cost  crystal  microphones  presently  flooding  the 
market,  is  physically  rugged  and  is  not  easily 
affected  by  shock,  heat  or  humidity.  The  HA-1 
can  now  be  obtained,  without  recourse  to 
various  and  sundry  means,"  at  a  nominal  cost. 
With  a  small  amount  of  effort,  a  few  addi- 
tional components  and  some  miscellaneous 
hardware,  you  can  make  up  a  good  communi- 
cations quality  dynamic  microphone  which 
you  can  use  at  your  station  as  either  your 
main  mike  or  as  a  rugged  mike  for  mobile 
and  portable  work.  Here  is  how  it  is  done. 

Since  the  output  impedance  of  a  typical 
dynamic  type  unit  such  as  the  HA-1  is  quite 
low,  it  is  usually  desirable  to  provide  some 
means  of  impedance  matching  to  a  high  im- 
pedance microphone  input.  This  is  most  often 
accomplished  by  the  use  of  a  small  matching 
transformer  normally  mounted  inside  of  the 
case  in  which  the  dynamic  unit  is  installed.  To 
determine  the  characteristics  of  the  trans- 
former required  for  matching  the  HA-1,  an 
impedance  curve  was  plotted  for  the  HA-1 
Unit  using  measurements  made  with  a  Knight- 
Kit  Sine  Wave  Audio  Generator  and  a  Knight- 
Kit  Vacuum  Tube  Voltmeter.  From  this  im- 
pedance curve  it  was  found  that  the  imped- 
ance of  the  unit  varies  from  about  60  ohms  at 
300  cycles  to  near  400  ohms  at  5,000  cycles. 
For  normal  voice  work  we  are  primarily  in- 
terested in  those  voice  frequencies  which  lie 
between  500  and  2,500  cycles.  To  obtain  the 
necessary  impedance  match  for  the  HA-1  Unit 
to  a  high  impedance  connection  and  to  keep 
the  dimensions  of  tire  matching  transformer  as 
small  as  possible,  a  U.T.C.  Sub-Ouncer  minia- 
ture transformer  was  selected  for  the  job.  The 
particular  model,  the  SO-1,  is  physically  small 
enough  to  locate  within  the  metal  box  which 
will  ultimately  be  used  as  the  mike  "head." 
It  has  a  primary  impedance  of  50/200  ohms 
and  a  secondary  impedance  of  62.5k  to  250k 
ohms.  The  response  of  the  SO-1  is  plus  or 
minus  3  db  from  200  to  5,000  cycles.  This 
small  transformer  is  the  only  item  required 
for  the  microphone  construction  that  costs  in 
excess  of  one  dollar.  The  entire  microphone, 
stand  and  all,  can  be  constructed  for  no  more 
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Fig,   1 .  Schematic  of  the  tow  cost  dynamic  micro- 
phone using  the   HA-1    receiver  unit. 

than  about  $6.50  if  all  of  the  material,  includ- 
ing the  HA-1  Unit,  is  purchased  new. 

The  interior  of  the  microphone  "head"  and 
the  completed  microphone  with  stand  arc 
shown  in  the  photographs.  Needless  to  say, 
one  does  not  have  to  adhere  strictly  to  the 
miscellaneous  hardware  used  by  the  author  as 
there  are  probably  many  variations  of  mount- 
ing that  would  be  entirely  satisfactory.  The 
HA-1  Receiver  Unit  and  the  SO-1  matching 
transformer  are  mounted  in  the  2%"  x  2Js"  x 
IS"  aluminum  Minibox.  A  hole  approximately 
l$is"  in  diameter  is  cut  in  the  section  of  the 
Minibox  which  is  to  serve  as  the  front  of  the 
mike.  For  appearance's  sake,  a  small  piece  of 
aluminum  screen  wire  is  placed  over  the  hole 
on  the  inside  of  the  Minibox  section.  The  HA-1 
unit  is  positioned  centrally  over  the  wire 
screen  and  hole  and  fastened  securely  with 
small  cable  clips.  The  SO-1  matching  trans- 
former is  mounted  by  means  of  a  small  copper 
strap  as  shown  in  the  photograph.  The  author 
used  a  small  dab  of  nail  polish  to  prevent  the 
transformer  from  sliding  out  from  under  the 
strap  in  the  event  that  the— microphone  is 
dropped.    A    lug    type    terminal    strip    was 


Inside  view  of  the  microphone  head  showing  method 
of  mounting  parts. 
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mounted  inside  the  Minibox  to  facilitate  inter- 
connection of  the  transformer  secondary  leads 
to  the  conductors  of  the  microphone  cable. 
The  schematic  is  shown  in  Fig.  1.  The  trans- 
iormer  primary  leads  are  soldered  to  the  HA-1 
unit  directly,  taking  care  not  to  use  excessive 
heat  when  soldering.  The  black  secondary  lead 
is  used  as  the  ground  lead  and  is  connected 
to  the  shield  of  the  mike  cable  as  well  as  to 
the  microphone  case.  The  green  secondary 
lead  connects  to  the  mike  cable  inner  conduc- 
tor and  is  the  grid  connection.  The  mike  stand 
proper  is  made  up  of  a  Sylvania  #P3305  Pen- 
dant Canopy,  sometimes  known  in  electrical 
supply  houses  as  a  canopy  cover,  into  which 
is  clamped  a  9"  length  of  W  thimvall  elec- 
trical conduit.  A  Thomas  &  Betts  "Socks"  con- 
duit connector  is  pushed  on  the  opposite  end 
of  the  piece  of  conduit  and  is  inserted  into  a 
hole,  large  enough  to  admit  the  connector, 
which  has  been  drilled  in  the  bottom  of  the 
Minibox.  A  hole  large  enough  to  accommodate 
a  %"  rubber  grommet  was  drilled  in  the  canopy 
cover  mike  stand  base.  The  mike  cable  is 
passed  through  the  grommet  and  up  the  piece 
of  conduit  into  the  Minibox  where  it  is  then 
connected  as  mentioned  previously.  The 
sharp-eyed  reader  will  probably  notice  a  hole 
cut  in  the  rear  cover  of  the  microphone  case 
and  covered  with  aluminum  screening.  This 
hole  was  cut  by  the  author  since  it  seemed  to 
improve  voice  quality  in  the  author's  unit. 
The  decision  to  include  this  opening  was  made 
after  trying  out  the  microphone  with  and 
without  the  Minibox  sections  completely  as- 
sembled. The  only  explanation  coming  to 
mind  for  this  behavior  is  possibly  that  of  sound 
wave  reinforcement  of  cancellation  due  to  the 
waves  striking  the  rear  of  the  HA-1  Receiver 
Unit  diaphragm.  If  after  testing  the  micro- 
phone it  appears  that  the  quality  is  a  little  on 
the  bassy  side,  a  characteristic  common  to 
main'  dynamic  microphones,  a  small  capacitor 
on  the  order  of  .001  ttf  can  be  connected  in 
series  with  the  grid  side  of  the  mike  cable. 
Less  capacitance  will  provide  more  restriction 
of  the  lower  frequencies.  The  addition  of  this 
capacitor  may  be  accomplished  at  the  speech 
amplifier  input  grid  end  of  the  circuit  or  within 
the  microphone  head. 

Your  completed  dynamic  microphone 
should,  after  following  the  preceding  instruc- 
tions, look  like  the  completed  unit  shown  in 
the  photograph  unless  you  chose  to  assemble 
the  components  in  a  different  manner.  You  are 
all  set  to  connect  the  mike  cable  to  your  trans- 
mitter audio  section  and  to  receive  compli- 
ments on  your  low  cost  dynamic  microphone. 

.  .  .  Genaille 


A  CUBICAL  QUAD  antenna  is  a  full  wave,  loop  type  of  antenna 
with,  tow  Q,  high  signal  to  noise  ratio,  (atmospheric  static  dis- 
charges are  much  less  on  a  quad,  than  on  a  long  wire  or  beam 
type  antenna),  Hlnh  capture  area,  with  approximately  8  <Hi. 
forward  gain,  25  to  30  lib.  front  to  hack  ratio  and  a  front  to 
side  ratio  in  excess  ot  50  db,h  low  SWR.-1.5  to  1  on  all  bands. 
THIS  PARTICULAR  DESIGN  built  on  the  hypotenuse  of  an  angle, 
using   no    boom    offers; 

•  No  spiders  to  worry  about   breaking 
■    Much    lower  wind    load 

•  Lower   ice   fozil    (less   area  for  ice  to  form   on) 

•  Better    balance    (less  strain   on   rotor) 

•  Rotor  mounted  fairly  close   into   center  of   gravity 

•  This  design  has  taken  away  the  monstrous  look  of  a  quad 

•  No   loading  coifs  necessary. 

•  Optimum  spacing  of  .15  wavelength  on  all  bands  offers  ;he 
fame  impedence  on  all  bands,  therefore  can  be  ted  with  one 
feedline:    Bi;   S-U 

•  Weight  21   lbs.. — so  TV  rotor  can   be   used 

•  No  metal  in  the  horizontal  plane  (small  amount  in  the 
semi-horizontal  plane — no  Boom).  Many  hams  have  became 
aware  of  the  detuning  effect  of  metal  in  the  horizontal 
plane  of  any  horizontally  polarized  antenna,  snd  liave  gone 
so  far  as  to  break  un  the  boon  or  other  large  metal  sup- 
ports ny  using  wood  or  other  types  of  insulating  materials 
as  inserts. 

•  Turning  radius — less  than   nine  feet 

•  Ease  of  assembly — After  angled  center  support  has  been 
assembled,  the  rest  of  the  assembly  can  actually  be  con- 
structed in  the  air  by  either  setting  the  center  support  up 
in  the  rotor  or  tying  center  support  at  tart  ten  feet  above 
highest  obstruction. 

•  Fiberglass  roils  with  no  holes  drilled  in  any  part  of  the 
rods.  (.058  x  V,  inch  aluminum  has  been  fiberglassed  into 
the  fiberglass  rods,  then  the  rods  are  attached  to  the  center 
support  by  telescoping  the  74  inch  aliminam  into  the  1 
inch  aluminum   angle  center  supports. 

>  All  aluminom  .CbS  wall  seamless  hard  drawn 
ACTUAL  TESTS  — 
This  quail  stayed  up 
in  the  air  with  winds 
op  lo  65  M.P.K.  with 
a  simulated  ice  laid 
of  £0  lbs.  (Four  (51 
ib.   lead  weights) 


$99.95 

10%  on 

COD  orders. 

Small  quad  for 

1  0  or  1 1  meters 

539,95 

MACO    PRODUCTS 

915  E.  Cornell  Ave. 
Springfield,  Illinois  62703 
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Use  this  simple  scheme  to  couple  two 
antennas  to  your  receiver  for  better 
reception. 


Diversity  the  Easy  Way 


Alexander  Labounsky  WA2MTB 
Wayaawi  Avenue 
Bayville,  N.Y. 


The  active  VHF  enthusiast  is  primarily  in- 
terested in  consistency  and  faithfulness  in 
reception  of  DX.  In  fact  this  idea  of  strength 
and  continuity  ranges  through  the  expressions 
of  many  in  our  history.  Through  poetry  Brown- 
ing tells  us: 

Then,  God  for  King  Charles!  Pym  and  his 

snarls 
To  the  Devil  that  pricks  on  such  pestilent 

carles! 
Hold  by  the  right,  you  double  your  might; 
So,  onward  to  Nottingham,  fresh  for  the 
fight. 

March  we   along,   fifty-score   strong. 
Great-hearted      gentlemen,      singing 
this  song! 
(From  Cavalier  Tunes,  Robert  Browning.) 

Diversity,  the  technique  using  the  best 
possible  signal  obtainable  from  one  antenna 
instantaneously  and  automatically  selected 
from  a  multiple  antenna  array,  each  antenna 
separated  horizontally  by  a  large  distance,, 
certainly  is  a  worthwhile  method  for  realizing 
the  subject  specifications  for  VHF  reception. 

WA2MTB  is  a  student  interested  in  experi- 
menting. 


Fig.     1.     Schematic     of     the     simplified     diversity 
adapter. 


Although  this  technique  has  not  been  des- 
cribed as  much  as  it  should  have  been  in  the 
leading  amateur  radio  journals,  significant 
advances  have  been  made  in  this  field  by 
many  individuals  and  by  the  "pros"  in  the 
realm  of  high  fidelity  FM  broadcasting.  Re- 
quisite reading  on  diversity  is  the  article1  by 
two  engineers  of  Hermon  Hosmer  Scott,  Inc. 

When  diversity  is  mentioned,  many  think 
of  the  relatively  expensive  mean  by  which  it 
may  be  accomplished,  and  installed.  That 
mean  is  the  use  of  two  or  more  VHF  antennas 
separated  by  at -.least  three  wavelength  hori- 
zontally connected  to  separate,  individual 
radio  receivers  employing  "interstation  noise 
suppression"  (squelch)  with  each  audio  output 
paralleled.  But  this  requires  at  least  two,  iden- 
tical VHF  receivers! 

Instead  of  the  obvious  expense  that  is  in- 
curred by  use  of  the  above,  paralleling  the 
antennas  together  and  feeding  the  resultant 
transmission  into  one  VHF  receiver  would  be 
a  wonderful  substitute  if  a  method  for  paral- 
leling  antenna  lines  coidd  be  found  which 
would  not  attenuate  incoming  signals.  To 
avoid  the  use  of  matching  transformers,  et 
cetera,  at  the  very  input  of  the  receiver,  the 
author  inadvertently  stumbled  upon  a  magni- 
ficent  breakthrough  for   the  posed   problem. 

Diversity  a  la  amateur  radio  is  shown  sche- 
matized in  Fig.  1.  This  diagram,  designed  for 
two  channel  diversity  operation,  is  illustrative 
of  two  grounded-grid  rf  preamplifiers  with 
their  respective  outputs  wired  in  series  for 
insertion  through  coaxial  cable  to  the  input  of 
the  VHF  receiver.  If  built  to  achieve  a  very 
low  noise  figure,  it  should  exhibit  additional 
gain  though,  the  resultant  output  is  lower  than 
it  should  be  due  to  a  lack  of  sophisticated 
output,  impedance  matching  networks  between 
the  outputs  of  these  two  rf  preamplifiers  and 
the  output  jack  on  the  unit  in  Fig.  1. 

Standard  circuitry  is  used  throughout  and, 
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likewise,  standard  VHF  wiring  procedure 
should  be  carefully  followed.  It  should  be  kept 
in  mind  that  all  wiring  is  to  be  as  short  as 
possible  iii  the  critical  wiring  areas.  If  opera- 
tion is  desired  on  frequencies  above  220  mega- 
cycles, the  builder  may,  of  course,  resort  to 
standard  trough  lines  as  substitutes  for  the  out- 
put tuned  circuits. 

A  word  on  antenna  spacing,  each  antenna, 
kept  as  high  as  possible,  should  be  spaced  a 
minimum  of  three  wavelengths,  horizontally; 
the  larger  this  spacing,  the  better.  Those  who 
are  affluent  enough  to  own  sufficient  land  or 
who  reside  on  a  rural  (antenna!)  farm,  will 
find  no  difficulty  when  installing  diversity 
equipment  on  the  50  megacycle  band. 

This  author,  using  diversity  on  the  amateur 
bands,  has,  also,  used  the  technique  success- 
fully on  the  FM  broadcast  band,  specifically 
in  receiving  Jack  Parr's  WMTW-FM  of  Mount 
Washington  from  the  author's  QTH.  For  the 
serious  DX-phile,  the  proposed  method  con- 
tained herein  is  inexpensive,  easily  installed, 
and  most  effective  in  catching  DX,  particularly 
when  an  airplane  flies  overhead. 

.  .  .  WA2MTB 

]Von  Reckinghausen,  Daniel,  Borish.  Martin  t... 
"Space  Diversity  Techniques  Improve  FM  Reception," 
Audio,  p.  48,  November,  I960. 
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Eric  Hansen  W6H0G 
1010   Pine  Street 
Menlo  Park,  Calif. 


SSB  and  the  National  NC-300 


I  am  sure  that  there  are  many  who  have  the 
National  NC-300  Receiver  and  are  using  it  to 
copy  SSB  and  CW.  This  receiver  has  many 
good  features  and  with  very  little  effort  can  be 
made  to  perform  exceptionally  well  in  this 
mode  of  operation.  There  are  two  shortcom- 
ings, both  of  which  will  be  dealt  with  in  this 
article.  In  installing  the  modifications  no  holes 
have  to  be  drilled  and  the  front  panel  is  not 
destroyed.  The  complete  modification  can  be 
performed  in  less  than  three  hours.  The  first 
change  was  to  alter  the  time  constant  of  the 
avc  circuit.  The  discharge  time  was  lengthened 
considerably  to  provide  for  smoother  operation 
when  receiving  CW  or  SSB  transmissions.  The 
avc  attack  and  release  times  have  been  set  so 
as  to  give  optimum  performance  while  receiv- 
ng  AM,  SSB  or  CW  stations.  The  product  de- 

ector  and  bfo  oscillator  circuits  are  modified 
next.  In  this  change  the  dc  voltage  ratios  and 
the  signal  injection  voltage  ratios  are  altered. 
With  this  change  the  action  of  the  product  de- 
tector is  smoother  and  the  amount  of  distortion 
is  greatly  reduced. 

Another  modification  was  wired  into  the  re- 
ceiver which  made  the  unit  more  desirable  for 
SSB  use  and  can  prove  to  be  very  useful  when 
in  the  CW  mode.  This  change  is  also  covered 
at  the  end  of  the  article. 

1.  Remove  the  cover  from  the  bfo  can  (T6) 


TO    XTM.   FILTER 


Fig.    1.  2nd  converter  modifications. 
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Clip  out  the  100k  resistor  (R39)  located 
between  terminals  B  &  C  and  replace 
cover. 

2.  Connect  a  .5  uf  ©  50  volt  mylar  capacitor 
across  R-19  which  is  located  on  a  terminal 
strip  near  L9. 

3.  Remove  R-30  (68k)  and  replace  with  a 
27k  K  watt  resistor.  This  resistor  is  located 
on  a  terminal  strip  close  to  the  empty  hole 
by  V6. 

4.  Remove  C-55  (5  pf  ceramic)  and  replace 
with  a  5-80  pf  trimmer  (Arco  463).  This 
capacitor  is  connected  between  pin  5  of 
V6  and  an  adjacent  terminal  strip. 

5.  Remove  the  wire  connected  between  pin 
1  of  V8  and  terminal  C  ©£  T6. 

6.  Connect  a  100  ohm  resistor  from  pin,  1  of 
V8  to  terminal  C  of  T6. 

7.  Connect  a  220k  3»  watt  resistor  from  pin  1 
of  V&-  to  ground. 

8.  Connect  a  combination  of  a  330  ohm  re- 
sistor and  a  .1  uf  200vdc  capacitor  from 
pin  2  of  VS  to  ground. 

9.  Remove  R40  (68k)  connected  from  pin  5 
to  pin  6  of  V8. 

10.  Remove  C-78  (.047uf)  which  is  connected 
from  pin  6  to  V8  to  ground  and  replace 
with  a  .02uf  600  vdc  paper  capacitor. 

1 1.  Remove  R-54  which  is  connected  between 
pin  6  of  V8  and  a  terminal  strip, 

12.  Remove  R-38  which  is  connected  between 
pin  7  of  V8  and  ground. 

13.  Connect  a  combination  of  a  200pf  ceramic 
capacitor  and  a  10k  K  watt  resistor  from 
pin  7  of  V8  to  ground. 

14.  Solder  a  2-hig  terminal  strip  to  the  case  of 
the  output  transformer  (T2)  located  near 
V8.  Place  the  strip  on  the  side  nearest  V8. 

15.  Connect  a  100k  %  watt  resistor  from  pin  5 
of  VS  to  one  of  the  insulated  lugs  on  the 
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terminal  strip  just  instaUeu. 

16.  Connect  a  56k  M  watt  resistor  from  the  lug 
on  the  terminal  strip  with  the  100k  resis- 
tor just  connected  to  it,  to  the  other  insu- 
lated lug  on  the  terminal  strip. 

17.  Connect  a  10k  %  watt  resistor  from  the 
lug  with  the  56k  resistor  only  on  it  to  pin 
6  of  V8. 

18.  Connect  a  wire  from  the  junction  of  the 
56k  and  100k  resistors  to  pin  6  of  V10 
(6AQ5).  Replace  C-41  (.01)  with  .22|.rf 
at  35v. 

19.  Turn  the  receiver  on  with  the  if  gain  fully 
clockwise  and  the  mode  switch  in  the  AM 
position.  The  calibrator  is  then  turned  on. 
Tune  in  the  calibrator  for  maximum  de- 
flection of  the  "S"  meter.  Place  the  mode 
switch  in  SSB  and  rotate  L6  until  the  beat 
note  is  zero-beat.  This  operation  sets  the 
bfo  in  the  proper  position  on  the  if  slope. 

20.  With  the  receiver  in  the  SSB  mode  of 
operation  and  the  rf  gain  fully  clockwise, 
adjust  the  variable  trimmer  on  V6  from 
minimum  capacity  up  to  the  point  where 
distortion  is  heard  while  receiving  a 
strong  SSB  or  CW  station.  Back  the  ca- 
pacitor off  about  one-half  turn  and  leave 
at  this  setting. 

This  completes  the  wiring  changes  dealing 
with  the  product  detector,  CWO  oscillator, 
and  AVC  circuits.  The  receiver  if  stage  should 
be  aligned  for  optimum  performance  as  some 
of  the  components  that  were  changed  will 
tend  to  load  the  if  strip  differently  than  before. 
If  the  following  selectable  sideband  modifi- 
cation is  going  to  be  installed  do  not  re- 
align the  receiver  at  this  time  as  this  will  be 
necessary  after  the  sideband  change  also. 
Whether  the  receiver  is  aligned  or  not  the 
trimmer  capacitor  in  step  20  will  have  to  be 
set  as  this  sets  the  level  of  the  signal  fed 
from  the  if  strip  to  the  detector.  The  receiver 
should  be  placed  in  the  SSB  mode  when 
receiving  CW  or  SSB  stations  because  in  this 
position  only  is  the  avc  employed.  If  it  is 
desired  to  eliminate  the  avc  action  when  re- 
ceiving a  station  the  mode  switch  should  be 
placed  in  the  CW  position.  The  "S"  meter  will 
become  more  "bourbon"  and  will  read  much 
higher  than  before.  By  retarding  the  rf  gain 
control  one-quarter  turn,  the  meter  will  read 
correctly. 

Selectable  sideband  modification 

Following  is  the  modification  for  installing 
a  switch  in  the  NC-300  in  order  to  provide 
for  upper  and  lower  sideband  selection  with- 
out touching  the  CWO  control.  This  is  ac- 


complished thru  die  addition  of  two  crystals, 
one  on  each  side  of  the  if  bandpass 

1.  Remove  the  wires  from  the  phone  jack  on 
the  front  panel  and  connect  the  blue  and 
green  wires  together.  Do  not  remove  the 
black  wire  from  the  xmt-rec  switch.  If 
desired,  the  phone  jack  may  be  mounted 
on  the  rear  of  the  chassis  and  re-con- 
nected so  the  front  panel  will  not  be  dis- 
turbed. Remove  the  phone  jack  from  the 
front  panel. 

2.  Install  a  spdt  rotary  switch  in  the  hole 
where  the  phone  jack  was  removed.  If 
a  rotaiy  type  switch  is  used,  the  hole  will 
not  have  to  be  enlarged. 

3.  Disconnect  the  wires  connecting  T5  to 
the  rest  of  the  circuits. 

4.  Remove  T5  and  replace  with  a  plate  upon 
which  are  mounted  2  crystal  sockets 
which  will  hold  crystals  XI  and  X2. 

5.  Bemove  R9  which  is  connected  to  pin 
1  to  V3. 

6.  Remove  the  wire  connected  to  pin  2  of 
V3. 

7.  Connect  a  combination  of  a  33pf  ca- 
pacitor and  a  100k  S  watt  resistor  from 
pin  1  to  pin  2  of  V3. 

8.  Connect  a  combination  of  a  220  ohm  Js 
watt  resistor  and  a  470pf  capacitor  from 
pin  2  of  V3  to  ground. 

9.  Connect  a  wire  from  pin  1  of  V3  to  one 
end  of  each  of  the  two  crystal  sockets. 

10.  Connect  the  common  terminal  of  the  spdt 
switch  installed  earlier  to  the  black  wire, 
the  other  end  of  which  is  connected  to  the 
xmt-rec  switch. 

11.  Connect  one  of  the  switched  terminals  of 
the  spdt  switch  to  one  of  the  crystal 
sockets. 

12.  Connect  the  other  terminal  of  the  switch 
to  the  remaining  crystal  socket. 

The  wiring  changes  required  to  provide  for 
selectable  sideband  are  complete.-  In  most  re- 
ceivers it  will  be  found  that  the  correct  set- 
ting for  the  CWO  control  is  half-way  between 
the  center  and  the  position  marked  "2".  The 
if  strip  in  the  receiver  should  be  peaked  up 
due  to  the  fact  that  the  crystals  will  be  on  a 
slightly  different  frequency  than  the  coil  net- 
work that  was  removed.  The  2295  kc  crystal 
will  provide  lower  sideband  on  80  and  40 
meters  and  upper  sideband  on  20,15  and  10 
meters.  The  2135  kc  crystal  will  provide  upper 
sideband  on  80  and  40  with  lower  sideband  on 
20,15  and  10  meters. 

This  completes  a  series  of  modifications 
that  I  believe  you  too  will  agree  makes  the 
National  NC-300  a  real  fine-business  single 
sideband  receiver.  .  .  .  W6HOG 
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This  jovial  fellow  with  a  twinkle  in  his  eyes 
is  Wayne  Pierce,  K3STJK,  the  artist  responsible 
for  this  month's  cover,  "Little  Annie  Hammy," 
"Ham  Word  Play,"  and  most  of  the  cartoons 
and  other  artwork  in  this  issue.  Wayne  is  well 
known  to  73  readers.  His  first  73  cover  was 
November  1962  and  he's  done  many  more 
since  then,  including  the  January  1964  Call- 
book  spoof,  the  October  1964  cover  and  lead 
article,  "A  Ham  in  the  White  House?",  and 
the  February  1965  TVI  cover.  He's  also  pro- 


E 


^"       the  right  way-  with  f 

^    Code  Sound  language! 


~3e  W3CVE 

"The  specialized  language  of  sound"  brings  you  a  complete,  study 

of  the    International   Morse   Code.  Satisfied    users   say — "Complete 

every  detail"— "Easy  to  learn!" — "CSL  is  the  best!" — Increase 


Wayne  Pierce 
K3SUK 


vided  clever  illustrations  for,.jrnany  articles, 
excellent  cartoons  and  an  occasional  piece  of 
art. 

Wayne  has  been  a  junior  high  school  art 
teacher  in -his  hometown  of  Oxford,  Pennsyl- 
vania since  graduating  from  Kutztown  (Fa.) 
State  College  in  1959.  He's  married  and  has 
a  two-year  old  son. 

Most  of  Wayne's  ham  operating  activities 
are  confined^at  present  to  CW  on  eighty  and 
forty  meters  with  some  six  meter  phone  work 
in  the  Chester  County  RACES  for  the  local 
civil  defense. 

He's  also  a  sports  car  and  putters  around 
with  his  MG  TF-1500  when  the  weather  co- 
operates. 


CSL  NR  1  &  NR  2  (1  tape)  for  the  prospective  Novice,  Technician, 
General  or  Amateur  Extra  First.  3  to  25  wpm. 
CSL  NR  3  &  NR  4  (1  tape)  for  the  advanced  operator  with  a  sin- 
cere desire  to  copy  code  sounds  at  rapid  speeds.  How  to  copy 
behind,  etc.  25  to  55  wpm.  Both  tapes,  plenty  of  copy— plain  arid 
scrambled,  numerals  and   punctuation. 

Magnetic  tape,  7"  reel,   dual  track,  2  hours.   Immediate  delivery. 
Send  check  or  money  order.  (Specify  which  tape.)  $6.95  each. 
Both  tapes  on  one  order,  only  $13.50. 


YOUR  receiving  speed,  master  the  code  now!    ~k  ir  ~k  ~k  "k  Sound  History  Recording,  Dept.  73,  Box  16015,  Washington,  D,  C.  26623 
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ATTENTION!   NEW  JERSEY  HAMS 

grand  opening 

COME  VISIT  OUR  NEW  STORE 

at  225  Rte.  46,  TOTOWA  N.  J. 

ATTENTION!  CONNECTICUT  HAMS 

ARROW  has  moved  from  Main  St,,  Norwalk  to 

|18  ISAAC  ST.  SHOPPING   PLAZA,   NORWALK] 

NEW  LARGER  STORE,  BETTER  STOCK 

STOP  IN  AND  SAY  HELLO 


\V, 


MBBSJUTfttJ* 
SCOPE 
f        4-1 00 


OESISK  .  USE 
BE*  ™«.  *  *j 


IBS 

■ 

ft  ■  :l 


VERSATILE  MINIATURE 
TRANSFORMER 

Same  as  used  in  W2EW1  SSB  Rig- 
March,  1956  QST.  Three  sets  of  CT 
windings  for  a  combination  of  imped- 
ances: 600  ohms,  5200  ohms,  22000 
ohms.  (By  using  center-taps  the  im- 
pedances are  quartered}.  The  ideal  trans- 
former  for  a  SSB  transmitter.  Other  uses: 
interstage,  transistor,  high  impedance 
choke,  line  to  grid  or  plate,  etc.  Size 
only  2"  h.  X  W  W.  x  W  tf.  New  and 
fully  shielded. 
$1.49  ea.,  3  for  $3.95,  ID  for  $12.59 

PRECISION 

PLANETARY-VERNIER 

for  exceptionally 

fine  tuning 


AM,  CW  or  SSB 

Wave  envelope  or  trapezoid  patterns 

No  tuning  required 

Up  to  60  Mc 

Wi[|  handle  5W  to  1  KW 

Uses  standard  connectors 

Internal  sweep 

Size:  9Vi"  deep,  x  5Va"  high,  x  3W  wide  . 

Weight:  approx.  5  lbs. 


$2995 


Shown  approximately 
actual  size 

Superb  craftsmanship  by  Jackson 
Bros,  of  England,  Ball  bearing  drive, 
W"  flia.  Shaft  IVe"  long:  6:1  ratio. 
Vy  FB  for  fine  tuning.  Easily  adapt- 
able to  any  shaft.  Comparable  value 
$5.95  Model  451!  JAF. 
Si. 50  33.  10  for  $13.50 


BULLS  EYE    BUYS  AT 

ARROW 


AltKUlW/  ELECTRONICS  INC     90°  Rte- 110>  Farmingdale,  N.Y., 
r  516  —  MYrtle  4-6822 

65  Cortlandt  St,  NY.  7,  N.Y.  •  525  Jericho  Tpke.,  Mineoia.  N.Y.  •  18  Isaac  St.,  Norwalk,  Conn.    •  225  Rte.  46,  Totowa,  N.  J. 

212— Dlgby  94730  516  -  Pioneer  2-2290  203  —  838  4877  201—258-8555 


NEWS  FROM  THE  INSTITUTE  OF  AMATEUR  RADIO 

Compiled  by  A.  David  Middelton  W7ZC,  Secretary 


Basic  structure  of  IoAR 

The  basic  element  of  IoAR  is  its  Members  who 
may  be  either  licensed  Amateurs  or  persons  seri- 
ously interested  in  Amateur  Radio. 

There  is  only  one  class  of  Member.  All  Mem- 
bers may  vote.  There  is  a  special  reduced  STU- 
DENT membership  rate  for  those  who  have  not 
yet  reached  their  20th  birthday. 

Only  licensed  Amateurs  may  hold  office  in  IoAR 
and  all  officials  must  be  members  of  IoAR.  Nomi- 
nees for  any  office  must  have  held  an  Amateur 
license  for  18  consecutive  months  and  have  been 
a  member  of  IoAR  for  6  consecutive  months  prior 
to.  the  date  of  nomination. 

'All  Members  will  be  polled  on  all  matters  of 
importance  concerning  IoAR  and  Amateur  Radio. 
The  majority  vote  of  the  Members  will  deter- 
mine IoAR  policy.  Members  have  the  right  to 
amend  the  Constitution  and  By  Laws. 

IoAR  regulations  provide  for  both  local  CHAP- 
TERS and  AFFILIATED  CLUBS.  Both  must 
meet  certain  simple  requirements  as  to  member- 
ship  in   IoAR. 

Regulations  provide  for  IoAR  Field  Organiza- 
tions, under  the  administration  of  the  Secretary, 
to  be  comprised  of  REGIONAL,  STATE  and 
AREA  officials  who  assist  HQ  in  coordinating  the 
activities  of  Members  residing  in  their  respective 
geographical  areas. 

The  IoAR  is  governed  by  a  Board  elected  by 
Members.  This  Board  consists  of  not  less  than  five 
Directors  (to  be  elected  in  '66,  two  more  to  be 
added  in  '67  and  in  '68,  bringing  the  total  to 
nine)  a  Secretary  and  a  Treasurer.  The  latter  two 
have  no  vote  on  the  Board.  An  executive  Com- 
mittee to  handle  day-to-day  IoAR  problems  (not 
policies)  consists  of  the  Secretary  and  not  less  than 
two  directors.  All  have  a  vote. 

The  Board  will  select  one  of  its  members  to 
be  its  Chairman  for  one  year,  the  post  charging 
each  year.  Directors  may  serve  no  more  than  two 
full  consecutive  terms  of  three  years  in  the  same 
office. 

There  is  NO  work-affiliation  restriction  placed 
on  IoAR  Directors  or  other  officials.  IoAR  welcomes 
in  its  elected  officers  the  skills,  talents  and  demon- 
strated ability  available  only  in  the  vast  pool  of 
technologically-trained  licensed  Amateurs  directly 
connected  with  the  electronics  industry  at  all 
levels. 


Pasadena  IoAR  member  fights  GI  Blues 

One  amateur,  (a  veteran  of  the  Armed  Forces) 
fed  up  with  "draft-card  burning"  and  beatnick 
picketting,  decided  to  DO  something  to  make 
Christmas  brighter  for  those  many  CIs  stationed 
far  from  home  and  family. 

A.  E.  O'Brien,  WA6YZN,  of  Pasadena,  secured 
the  cooperation  of  the  business  men  in  the  Foothill 
Rosemead  Shopping  Center  and  set  up  a  ham 
station  in  the  office  of  his  brother's  travel  agency. 

Message  blanks  were  made  up  and  distributed 
to  all  merchants  in  the  Center.  Daily  collection  of 
messages  was  made  and  through  the  cooperatoin  of 
the  Mc  Can  7,  the  Mc  Can  4  and  the  Mission  Trail 
nets  traffic  was  cleared  to  all  parts  of  the  world. 
Other  nets  also  participated  in  this  Christmas 
message  operation. 

OB's  traffic  report  for  the  holidays  follows— 538 
messages  originated  at  WA6YZN— all  on  official 
message  blanks  with  complete  address  of  sender 
and  addressee.  ; 

147  messages  relayed  by  WA6YZN  from  other 
nets. 

40%  of  all  traffic  was  to  Armed  Forces. 

Many  overseas  GI  phone  patches  were  made  but 
not  included  in  the  totals  above. 

Continuous  Operation  from  0530  Dec.  23  to  1830 
Dec.  25th  by  OB  himself! 

The  equipment  used  was  a  SR500,  the  very  same 
piece  of  equipment  used  by  Scott  Carpenter  in 
Project  SEA  LAB  off  La  Jolla. 

IoAR  congratulates  WA6YZN  for  his  one-man 
eHort  that  brought  much  happiness  to  lonely  GIs 
and  their  families  at  Christmas. 

Congressman  replies  to  IoAR  news  letter 

In  January  IoAR  HQ  transmitted  its  first  news 
letter  to  the  Senators,  Congressmen  and  other 
governmental  officials.  This  letter  format  was  sent 
via  First  Class  mail,  in  the  desire  to  obtain  greater 
reader  interest  and  attention  by  the  recipients. 
Previous  releases  (in  card  format)  drew  many 
favorable  comments  from  key  personnel  in  Wash- 
ington's legislative  circles. 

Here  is  a  direct  reply  to  our  January  letter. 
Secretary,  IoAR— 

This  will  acknowledge  and  thank  you  for  the 
December  issue  of  your  "Amateur  Radio  around 
the  USA  and  Across  Borders". 

I  have  long  been  an  admirer  of  the  very  useful 
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fiinclion  of  amatucr  radio  operators  and  add  my 
compliments  for  the  many  humanitarian  deeds 
jour  members  perforin. 

With  best  wishes,  I  remain 

Sincerely  yours, 
Febr.  2,  1966.  s/James  F.  Battin, 

Member  of  Congress 
2nd.  District,  Montana 

Building-writing  contest  for  young 

members 

The  "News  from  the  IoAR"  column  in  March  73 
carried  full  details  on  the  first  IoAR-Member 
competition  involving  the  building  and  article  pre- 
paration of  electronic  gear. 

This  competition  is  solely  for  IoAR  Members 
who  were  born  after  July  15,  1946.  If  you  are  in 
this  age  bracket  you  are  invited  to  construct  an 
original  piece  of  equipment,  write  an  article  de- 
scribing it  and  submit  it  to  IoAR  HQ  where  it 
will  be  judged. 

A  total  of  three  prizes  will  be  awarded.  73-space 
rates  will  be  paid  the  author/ winner  in  each  of 
tluee  categories;  equipment  having  more  than  5 
transistors  or  tubes,  an  item  having  more  than  3 
transistors  or  tubes,  and  one  having  less  than  3 
transistors  or  tubes. 

See  "News  from  the  IoAR"  column  in  73  for 
March  1966.  If  a  copy  is  unavailable,  send  SASE 
to  IoAR  HQ  for  reprint  of  the  News. 

Amateur  radio  in  experimental  satellite 

With  the  successful  operation  of  the  amateur 
built  equipment  aboard  OSCAR  4  designed  and 
built  by  the  TRW  Systems  Radio  Club^(see  Feb- 
ruary 73  page  110)  it  is  gratifying  to  see  still 
another  entry  into  the  Amateur  satellite  field. 

ARIES  is  the  name  of  this  latest  effort  on  the 
part  of  organized  Amateur  Radio  to  build  satel- 
lites! 

The  following  is  a  quote  from  a  comprehensive 
technical  and  news  bulletin  from  the  ARIES 
group—  "It  is  tire  desire  of  the  San  Fernando 
Valley  Radio  Club  (SFVRC)  that  ARIES,  acting 
in  the  manner  of  its  namesake,  aid  in  the  explora- 
tion of  space  communications  as  its  predecessor,  a 
now  extinct  star,  aided  the  ancient  mariner  in  his 
quest  for  knowledge  of  his  environment. 

"The  pioneers  of  the  OSCAR  program  have 
blazed  a  trail  for  the  American  Radio  Amateur  in 
the  realm  of  space  communications.  Consistant  sat- 
ellite communications  still  require  "better  than  av- 
erage" equipment,  and  state-of-the-art  techniques. 
What  is  needed  now  is  a  concerted  effort  on  the 
part  of  many  amateurs  pooling  their  talents  to  de- 
velop both  equipment  and  techniques  for  the  ex- 
ploitation of  this  new  means  of  communication." 

QTH?  Lost  members!  Where  are  you? 

IoAR  HQ  needs  the  correct  up-dated  QTH  .for 
tile  following  Members: 
Carr,  Clarence  R.,  K9HUK. 
Ritter,  David  L.,  WA6KXE. 


Important  IoAR  Addresses 

For  all  correspondence  except  that  regarding 
membership  and  supplies: 
Institute  of  Amateur  Radio 
Springdale,  Utah  84767 

For    membership    correspondence    and    IoAR 

supplies: 

Institute  of  Amateur  Radio 

Peterborough,  N.H.  03458 


Prominent  Amateurs  join  IoAR 

Among  the  steadily  increasing  number  of  Ama- 
teurs joining  IoAR  is  Senor  Luis  Salido,  XE2IL, 
of  Navojoa,  Sonora.  Luis,  one  of  the  most  active 
participants  in  organized  Amateur  Radio  in  Mexico, 
is  a  "prime-mover"  in  Liga  Mexicana  de  Radio- 
experimentadores,  Red  Nacional  de  Radio  Asisten- 
cia  and  Club  de  Radio  Experimentadores  de 
Sonora.  IoAR  welcomes  XE2IL,  a  neighbor  from 
south  of  the  border] 

Another  internntionally-known  Amateur  also  be- 
came an  IoAR  Member  when  Mr.  John  Gayer, 
IIB9AEQ,  of  Geneva,  Switzerland,  founder  and 
past  president  of  the  International  Amateur  Radio 
Club  joined  us  and  will  carry  first  hand  knowledge 
of  IoAR  back  to  Geneva  with  him. 

Mr.  Gayer  now  supports  IoAR's  efforts  as  many 
IoAR  Members  have  long  done  for  IARC! 


INSTITUTE  OF  AMATEUR   RADIO 
MEMBERSHIP  APPLICATION 

(Use   separate  sheet  if  desired) 

Name   Call 

City State Zip  .... 

...  .$5  for  1  yr.  IoAR  Membership. 

.  , .    $2.50  for  1  yr.  IoAR  Student  Member. 

.  .  .  .$7.00  for  1  yr.  IoAR  Mem.  plus  1  yr.  73. 

$4.50  for  1  yr.  IoAR  Student  Mem.  plus 
1  yr.  73. 

....  I  am  a  new  Member  of  IoAR.  Age 

....  I  am  a  Charter  IoAR  Member  and  desire 
to  have  my  membership  continuous. 

.  ,  .  .This  is  a  renewal  of  73  but  a  NEW  IoAR 
Membership. 

Please  send  check  or  money  order  (cash  sent 

at  sender's  risk)  to: 

Institute  of  Amateur  Radio,  Inc. 

Membership  Department 
Peterborough,  New  Hamp.  03458 
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Adam  Leller  K9SGZ 
Valpariso   Technical    Institute 
Valpariso,  Indiana 


Multi-Channel  Transistored  Pre-Amp 


This  article  will  describe  a  transistorized 
version  of  a  pre-amp  which  was  offered  by 
W9CWC  in  an  early  issue  of  73.  Since  that 
article  was  published,  several  people  have 
written  to  Wig  requesting  such  a  unit,  so  one 
was  thrown  together  in  a  few  spare  moments. 
The  unit  uses  inexpensive  2N404  (or  2N3628) 
transistors,  but  other  types  may  be  substituted 
without  too  much  bother.  Almost  any  PNP 
audio  or  switching  transistor  will  work  fine, 
with  only  minor  changes  in  biasing  required. 

The  circuit  starts  off  with  a  cascaded  emit- 
ter follower  input,  using  negative  feedback 
through  Cj  to  raise  the  input  impedance  to 
such  a  level  as  to  allow  the  use  of  a  crystal 
microphone.  This  circuit  will  have  about  .5 
megohm  input  impedance  at  1000  cps,  de- 
pending on  the  beta  of  the  transistors  used. 
Following  the  input  stages,  the  signal  passes 
through  a  common  emitter  amplifier  which 
will  have  about  20  to  30  db  gain,  depending 
on  how  many  output  stages  are  used.  If  it  is 
noted  that  the  circuit  has  more  gain  than  is 
required  in  an  individual  application,  the  ca- 
pacitor Co  may  be  omitted,  which  will  reduce 
the  gain  to  about  10  db.  If  this  is  still  too 
much  gain,  all  of  the  circuit  between  the 
points  marked  "X"  may  be  omitted,  which  will 
give  about  2  or  3  db  overall  loss  from  input  to 
output.  Following  this  amplifier  stage,  the  out- 
put is  coupled  through  emitter  followers  to 
individual  output  gain  controls.  These  outputs 
will  allow  use  of  low  impedance  loads,  such  as 
500    ohm    inputs    to    commercial    Two- Way 


equipment. 

The  unit  I  built  is  wired  on  a  masonite 
board  about  4  by  6  inches.  Circuit  layout  is 
not  critical,  but  the  completed  amplifier  should 
be  housed  in  an  enclosed  box  to  prevent  rf 
problems.  If  rf  problems  are  encountered,  an 
if  choke  in  series  with  the  input  lead,  con- 
nected right  at  the  base  of  the  input  transistor 
Ql  along  with  about  a  .001  (if  capacitor  from 
Qj  base  to  ground  should  cure  the  problem. 
Once  the  circuit  layout  is  determined,  holes 
may  be  drilled  in  the  board  (with  an  ice-pick, 
if  no  drill  is  available)  to  mount  the  compo- 
nents and  the  circuit  wired  on  the  back  of  the 
board  using  point-to-point  (haywire)  wiring 
techniques.  Keep  all  leads  very  short  around 
Qt  and  the  input  circuitry  and  no  problems, 
hardly  at  all,  should  be  encountered.  A  hint 
here,  if  battery  power  is  to  be  used  switch  the 
battery  on  and  off  with  an  unused  set 
of  contacts  on  the  antenna  relay  or  such.  This 
will  save  the  batten'  and  since  the  unit  does 
not  require  a  warm-up  time  will  offer  no  prob- 
lems, other  than  perhaps  the  need  for  an  rf  by- 
pass capacitor  on  the  supply  voltage  line  inside 
the  enclosure  for  the  pre-amp. 

All  components  arc  standard- parts,  and  are 
not  critical.  Just  empty  the  junk  box  and  you 
should  have  enough  parts  to  throw  together 
this  little  gadget.  It  may  be  used  on  a  6  or  12 
volt  automobile  battery  system  with  no  circuit 
modifications,  so  should  lend  itself  nicely  to 
mobile  applications  using  converted  two-way 
FM  equipment.  ,.  .   .  K9SGZ 


?H4Q4    BASE    DiaGRAM 
BOTTOM   ViEW 


Fig.   1.  Three  channel   output  transistorized  pre-amp.  A  good  transistor  to  use  in  place  of  the  2N404 
is  the  silicon  2N3638,  a  2N404  replacement  at  the  same  low  price  (less  than  50'/}. 
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Wo  It  Rogers  WTDFS 
24  Orient  Avenue 
Melrose,  Mass. 


Ferrite  DF 


Radio  aids  to  navigation,  or  radio  D-F  as 
they  are  more  commonly  known,  have  been 
in  use  for  marine  and  air  operations  for  a 
number  of  years.  The  needs  and  techniques 
of  these  services  are  much  more  sophisticated 
than  necessary,  for  the  amateur  to  benefit  from 
the  principles  of  radio  D-F.  However,  very 
little  has  appeared  in  amateur  magazines 
lately  in  the  way  of  a  simple  unit  that  we  all 
could  use. 

Briefly,  direction  finding  (D-F)  depends 
upon  the  use  of  the  directional  characteristics 
of  the  antenna.  In  order  to  establish  a  fix,  or 
point,  it  is  necessary  to  have  two  bearings. 
While  a  sensing  antenna  giving  only  one 
direction  would  be  handy,  the  balancing  and 
maintenance  of  signal  conditions  at  the  D-F 
installation  must  he  unmodified  after  a  bal- 
ance calibration.  Also  a  single  direction  will 
not  give  the  distance,  so  as  to  get  a  firm  fix. 
Thus  for  the  sake  of  simplicity  in  use,  only 
the  bi-directional  design  is  presented  here. 

The  unit  to  be  described,  using  a  ferrite 
antenna,  has  less  output  than  others,  but  is  a 
far  more  convenient  package.  Less  signal  is 
secured  from  the  ferrite  antenna  primarily  due 
to  its  limited  size  as  compared  to  a  normal 
half-wave  antenna  at  these  frequencies.  The 
efficiency  is  up,  however,  when  it  is  tuned  to 
resonance.  Most  receivers  have  enough  spare 
sensitivity  so  that  the  strong  signals  can  be 
received  very  well  and  many  of  the  weaker 
signals  well  enough  to  get  good  readings. 

Construction  of  the  unit  is  quite  straight- 
forward and  one  should  have  no  trouble  dupli- 
cating it.  The  Ferrite  D-F  is  made  from  a 
tuned  ferrite  rod,  tightly  coupled  to  a  short 
piece  of  coaxial  cable  which  goes  to  the  re- 
ceiver. This  tight  coupling  to  the  coaxial  feed- 


17  TURNS  CLOSE-WOUND 
*24  (APPROXIMATELY! 
FOR    TUNING 


5  TURNS   CLOSE-WOUND 
OVER    TUNING    INDUCTANCE 
FOR    COAX    PICK-UP 


Fig.   1.  Schematic  of  the  Ferrite   DF.   Core  of  the 
coil,  naturally  enough,  is  a  ferrite  rod. 


The  Ferrite  DF  built  into  a  Minibox. 

line  is  necessary  in  order  to  obtain  maximum 
signal  transfer.  The  rod  is  a  much  more  ef- 
fective core  material  than  air  and  therefore 
fewer  turns  are  needed  on  it.  The  number  of 
turns  listed  in  Fig.  1  are  for  the  ferrite  rod. 
A  grid-dip  meter  would  be  a  help  in  deter- 
mining that  resonance  can  be  obtained  over 
the  75/80  meter  band  before  completing  the 
assembly.  A  small  aluminum  box  was  used  to 
minimize  hand  effects  and  provide  a  conven- 
ient mounting.  The  wood  pieces  were  made 
to  clear  the  tarns  on  the  coil  and  with  a  few 
rums  of  plastic  tape  fit  tightly  on  the  rod. 

In  operation  plan  to  run  the  rf  gain  on  full 
and  after  locating  a  signal  and  turn  the  rod 
broadside  to  secure  the  sharpest  null.  The  D-F 
tuning  capacitor  should  be  set  for  maximum 
signal.  To  aid  in  obtaining  the  fix  it  is  a  good 
idea  to  establish  which  way  is  true  North. 
Remember,  magnetic  North  is  usually  not  true 
North  and  a  declination  correction  must  he 
made.  All  good  maps  give  this  correction,  but 
better  still,  take  a  look  at  the  North  Star  in 
relation  to  the  radio  shack's  orientation  and 
use  this  as  a  bearing  reference  at  home.  Get  a 
bearing  from  another  station  and  mark  a  line 
from  his  location  and  one  from  yours— where 
they  cross,  that  is  the  fix. 

On  mobile-  work  it  is  suggested  that  road 
maps  be  used.  After  getting  a  reading  drive 
approximately  perpendicular  to  this  line  (roads 
permitting)  and  after  a  while  take  another 
reading.  The  crossing  of  these  lines  is  the  fix. 
For  close  up  readings  a  modified  field  strength 
meter  with  a  sensitivity-  control  could  he  used, 
but  this  is  another  story. 

The  next  time  you  become  annoyed  at  a 
dead  carrier  or  some  other  form  of  interference 
on  the  band  get  out  the  Ferrite  D-F  and  with 
the  aid  of  a  few  fellow  hams  hunt  it  down. 
At  the  next  meeting  of  your  radio  club  suggest 
a  hidden  transmitter  hunt  to  the  Activities 
Chairman  if  vou  want  some  real  fun. 

.  .  .  W1DFS 
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Gus  Browning  W4BPD      I 


Gus:  Part  XI 


^x::.:::^.:  -ii  : 


Last  month  I  stopped  when  Rundy  was  get- 
ting ready  to  move  on  to  Qatar,  just  up  the 
Persian  Gulf  from  Bahrein  Island.  We  had 
our  licenses  all  in  order  for  all  the  MP-4s  all 
the  way  up  to  and  including  Muscat.  We  had 
all  our  police  permits  in  order  and  our  airline 
tickets  in  our  pockets.  We  had  been  in  Bah- 
rein about  6  or  7  days  and  bad  made  many 
thousands  of  QSO's.  As  I  mentioned  in  last 
month's  article  we  stayed  in  the  only  hotel 
there,  the  Speedbird  Hotel,  and  boys,  if  you 
want  to  be  sure  you  have  a  place  to  stay  when 
you  go  to  Bahrein  I  strongly  suggest  that  you 
make  reservations  well  in  advance.  Lord  knows 
where  you  will  stay  if  you  get  into  Bahrein 
and  cannot  get  into  this  hotel.  You  know  you 
are  right  in  the  middle  of  Moslem  country 
there  so  pork  is  taboo.  One  of  the  bell  hops 
there  told  me  about  some  British  sailors  who 
stopped  there  a  few  days.  These  fellows  or- 
dered pork  chops  at  the  Speedbird  and  quite 
naturally  they  were  told  that  there  was  no 
such  item  to  be  had.  Well  these  fellows  went 
back  to  their  ship  and  got  some  pork  chops 
from  the  freezer  and  brought  them  to  the  hotel 
and  went  back  into  the  kitchen  and  gave  them 
to  a  cook  and  told  him  to  cook  them.  This 
cook  was  a  little  young  and  not  too  experi- 
enced with  the  fact  that  this  was  pork  when 
in  the  middle  of  frying  them  the  head  cook 
came  in.  He  sniffed  around  and  his  nose  told 
him  there  was  pork  in  that  frying  pan.  He 
made  the  young  cook  remove  the  pan  from  the 
stove,  take  it  out  in  the  yard  and  bury  it, 
chops  and  all.  Then  this  young  cook  was  fired 
on  the  spot! 

The  little  planes  that  fly  up  and  down  the 
Persian  Gulf  are  some  sort  of  small  four  motor 


jobs.  I  am  not  sure  just  what  kind  of  plane  it 
actually  is  but  it  seems  like  it  was  a  DeHavi- 
Iand.  Down  to  the  airport  we  went  and  we 
were  off  to  Qatar.  When  you  take  off  from 
Bahrein  that's  when  you  can  see  all  those  oi! 
derricks.  It  looked  like  I  was  over  Texas  with 
the  exception  that  there  was  desert  all  over  the 
place.  Millions  of  years  ago  there  must  have 
been  something  other  than  deserts  there  to  put 
all  that  oil  under  the  ground.  They  tell  me  it 
usually  rains  about  once  during  die  year,  but 
boy  with  all  that  oil  under  the  ground  who 
needs  rain!  The  plane  hugged  the  coast  and  in 
a  very  short  while  we  landed_at  Qatar.  Rundy 
told  the  taxi  driver  to  take  us  to  the  hotel.  At 
that  time  there  was  only  one  there  and  boy  it 
was  an  eye-opener!  I've  forgotten  its  name 
but  it  looked  like  one  of  those  Hilton  jobs, 
real  fancy,  completely  air  conditioned,  and 
about  $22.00  per  clay.  We  checked  in  and  set 
up  our  antenna.  This  was  very  easy.  We  just 
ran  it  from  the  top  of  the  hotel  down  to  a 
fence  post-in  the  direction  of  the  big  swim- 
ming pool.  Just  a  few  hundred  feet  from  the 
pool  was  the  Persian  Gulf,  very  blue  and  calm 
looking.  We  saw  a  number  of  Arabian  dhows 
with  their  very  odd  shaped  sails  going  up  and 
down  the  Gulf  very  slowly.  The  seamen  on 
the  dhows  were  .a  tough  looking  lot  and 
truthfully  I  would  not  make  a  trip  on  one  of 
those  things.  I  would  be  afraid  that  I  would 
never  get  to  the  place  I  was  headed  for. 

We  loaded  the  antenna  up  to  the  rig  and 
the  first  CQ  was  sent  out  from  MP4QAR  and 
boy,  business  was  FB  too.  You  know  things 
usually  go  like  this  when  you  first  set  up  and 
start  operating  from  a  relatively  rare  spot. 
You  call  that  first  CQ  and  maybe  one  station 
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comes  back  to  you.  Then  sometimes  you  have 
to  call  another  CQ  to  get  the  boys  going.  Well 
that  time  only  one  came  back  but  when  you 
sign  with  him  that's  when  things  began  to 
pick  up.  By  that  time  maybe  6  or  8  fellows 
are  on  your  trail,  and  when  you  sign  these  6 
or  8  calls  about  50  other  fellows  hear  them 
and  most  of  them  join  in  even  if,  up  to  then, 
they  have  not  even  heard  you.  That's  when 
you  start  having  trouble  picking  one  out  of  the 
pile.  Now  boys,  don't  fool  yourself  that  there 
is  always  one  fellow  who  is  louder  than  every- 
one else  in  the  pile— this  is  just  not  so.  Nearly 
all  the  time  everyone  is  at  least  within  one  S 
point  of  each  other.  The  fellow  you  work  is 
the  fellow  in  a  clear  frequency,  not  the  fellow 
who  is  slightly  louder  than  the  pack.  So  boys 
I  strongly  suggest  when  you  are  trying  to 
work  a  rare  one  pick  yourself  a  clear  fre- 
quency, do  some  very  close  listening  first, 
then  jump  in  with  a  De-W???  about  3  times 
and  BK.  That's  the  way  the  smart  boys  oper- 
ate. 

Some  of  the  fellows  have  a  sort  of  trade 
mark-W3CXX  just  sends  XX  XX  XX,  DL7AA 
sends  Gus  Gus  Gus,  W6SC,  when  on  SSB, 
sends  South  Carolina,  South  Carolina,  and 
about  one  of  the  best  of  all  is  W4CCB  who 
just  sends  Coca  Cola  bottle.  If  you  can  think 
of  a  good  trade  mark  start  using  it  and  if  it 
clicks,  stick  with  it  from  then  on.  I  am  trying 
to  come  up  with  a  good  one  for  me  to  use 
when  I  get  started  again  back  at  W4BPD  but 
so  far  I  am  stuck— how  about  some  sugges- 
tions, boys! 

Incidentally,  I  am  writing  this  portion  of 
my  story  while  I  am  in  the  Central  Hotel  in 
Ouagadougou  (pronounced  Waggadou-gu) 
Upper  Volta.  The  rates  here  for  a  single  air 
Ouagadougou  (pronounced  Waggadou— gu) 
is  about  8  or  9  dollars.  Coca  Cola  here  is  40 
cents  per  bottle,  a  good  dinner  is  over  $4.50, 
breakfast  with  only  one  egg  and  a  small  piece 
of  bacon  and  a  cup  of  this  very  black,  very 
strong  coffee  is  about  $1.50.  You  don't  live 
here  cheap  unless  you  can  live  on  bananas  and 
oranges.  Another  thing  I  have  found  is  that 
you  just  don't  hop  on  a  plane  here  anytime 
you  want  to  go.  You  have  to  wait,  and  I  mean 
sometimes  one  full  week  to  get  a  plane  that 
will  take  you  some  place  you  might  want  to 
go.  This  is  a  bad  place  to  be  stuck,  too.  For 
two  cents  I  would  connect  up  the  rig  and  do 
some  bootlegging  right  here  but  then  there 
are  these  red  caps  who  probably  would  broad- 
cast Oris  news  to  the  wrong  people  and  you 
would  be  in  dutch  with  a  capital  D! 

Oh  yes,  the  YLs  here  wear  these  topless 
dresses,  not  all  of  them,  but  a  pretty  good 
number.  I  hardly  pay  any  attention  to  these 


things  any  more.  I  wonder  if  the  topless  bath- 
ing suits  ever  really  became  the  style  over  in 
the  USA  would  such  things  ever  go  unnoticed. 
I,  for  one,  think  they  should  try  it  out  and 
see.  I  have  been  thinking  a  lot  lately  what  it  is 
I  miss  most  being  away  from  the  USA.  Of 
course  number  one  is  being  with  Peggy  and 
seeing  my  own  children  and  those  five  little 
grandchildren  (it's  five  in  1965,  maybe  later 
on  there  will  be  more  of  them).  The  next 
biggest  thing  I  miss  is  getting  a  nice  slice  of 
good  white,  soft  bread  and  a  big  cold  glass  of 
milk,  those  good  tomato  sandwiches  my  wife 
makes  covered  with  mayonnaise,  real  southern 
fried  chicken,  someone  I  can  talk  to  {it's 
99.9999%  French  here)  seeing  my  favorite 
TV  program,  operating  a  big  ham  station  with 
a  big  beam  and  seeing  all  my  friends.  Those 
are  the  kind  of  things  you  miss  most  of  all 
when  you  are  away  from  home  as  long  as  I 
have  been, 

Well  as  usual,  I  completely  wandered  off 
the  subject.  Rundy  and  I  were  operating  at 
the  real  fancy,  air  conditioned  hotel  in  Qatar 
and  we  had  a  ball  the  first  few  hours.  We 
went  down  and  had  our  lunch  and  back  we 
came  to  the  rig.  It  was  going  like  blazes  when 
there  was  a  loud  knock  on  the  door.  Yes,  you 
guessed  it,  it  was  the  police.  There  they  were, 
all  three  of  them,  wanting  to  know  what  we 
were  doing  with  all  that  radio  equipment  all 
set  up  and  operating.  Rundy  produced  our 
licenses  and  told  them  we  were  permitted  to 
operate  in  Qatar  or  any  of  the  other  Persian 
Gulf  countries.  After  a  while  they  more  or  less 
agreed  with  him  but  in  the  end.it  seems  like 
we  both  had  to  go  down  and  check  in  with 
the  police  and  explain  again  to  them  just  what 
we  were  doing  there,  how  long  we  would  be 
there,  and  all  the  information  on  our  equip- 
ment. We  all  shook  hands  and  we  returned  to 
our  room.  From  then  on  we  had  no  more 
police  trouble  while  we  were  in  Qatar.  Boys, 
see  the  local  police  first  because  if  you  don't 
they  will  be  seeing  you! 

Rundy  and  I  packed  up  and  away  we  went 
to  the  Trucial  States.  The  plane  landed  at 
Shariah  where  one  of  Rundy *s  friends  met  us. 
We  decided  that  since  every  operation  up  to 
that  time  had  been  from  Sharjah  that  we 
would  go  to  the  Shiekdom  of  Dubai  some  30 
miles  away  from  Sharjah  thinking  maybe 
somehow  it  would  count  for  a  new  one  if 
ARRL  could  ever  be  convinced  as  to  just  how 
these  shiekdoms  were  governed.  As  for  Rundy 
and  me,  we  both  still  think  that  each  of  the 
seven  should  be  different  countries.  There  was 
sort  of  an  outline  of  a  road  there,  but  it  was 
very  vague  in  spots  and  almost  disappeared 
at  others.  But  we  did  find  Dubai  all  OK.  It 
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was  a  real  Arabian  settlement.  I  think  it  used 
to  have  a  hotel  there  but  I  guess  the  hotel 
business  sort  of  disappeared.  The  building 
that  was  once  a  hotel  was  almost  deserted. 
The  two  top  floors  were  completely  empty 
and  all  the  rooms  were  bare  to  the  wall.  A 
friend  of  Rundy's  owned  the  building  and 
gave  Rundy  and  me  permission  to  move  in  any 
of  the  top  floors.  We  picked  out  a  nice  large 
room  on  the  top  (fifth)  floor  and  the  owner 
of  the  hotel  loaned  us  two  cots  and  the  bed 
clothes.  Most  of  these  Arabic  buildings  in  and 
around  that  part  of  the  world  have  a  flat 
cement  roof.  This  one  was  like  that  with  an 
added  cement  fence  around  the  edges  of  the 
floor.  This  proved  to  be  a  fine  spot  to  install 
an  antenna.  We  rounded  up  four  nice  long 
bamboo  poles  about  40  feet  long  and  got  them 
up  on  the  roof,  and  while  Rundy  was  looking 
up  a  friend  to  borrow  an  extension  cord  from, 
I  was  left  to  put  up  the  antenna.  We  had  se- 
cured the  assistance  of  a  young  Arab  fellow 
about  18  years  old  and  he  would  hold  up  the 
poles  while  I  would  fasten  the  guy  wires  to 
the  cement  rails  around  the  roof.  We  were  up 
there  working  up  a  storm  in  that  hot  blazing 
sun  about  3  PM  when  the  PA  system  on  one 
of  the  nearby  mosques  cut  loose  with  that  long 
wailing  call  to  prayer  for  the  Moslems.  This 
fellow  who  was  helping  me  asked  me  to  hold 
the  pole  a  few  minutes  and  he  whipped  off  a 
prayer  rug  that  was  over  his  shoulders  all  the 
time. 

He  spread  it  out  quickly  on  the  roof,  faced 
Mecca  and  did  his  praying.  I  wonder  just  how 
close  they  are  when  they  think  they  are  facing 
Mecca.  Maybe  someday  I  will  get  some  cheap 
compass  manufacturing  company  to  make  me 
some  compasses,  each  one  of  course  calibrated 
for  four  different  countries  that  has  no  north 
on  them  but  Mecca  instead.  Perhaps  I  could 
pick  up  a  few  hundred  bucks  like  that.  I 
would  have  some  real  fancy  ones  made  up  for 
the  shieks  and  some  extra  large  ones  for  the 
mosques  built  in  the  floor,  and  perhaps  even 
hand  calibrated  ones  if  someone  wanted  to  be 
exact. 

Conditions  were  wonderful  in  Dubai  all  the 
time.  Up  to  about  2  AM  the  hands  were  wide 
Dpen  to  almost  everywhere.  They  would  open 
again  about  5:30  AM.  By  about  10  AM  they 
were  just  about  flat— and  that's  when  we  slept. 
Rundy  rambled  out  one  day  to  locate  and  pay 
his  respects  to  the  local  shiek.  I  was  on  the 
air  yakldng  to  someone  a  few  hours  after 
Rundy  had  left  and  believe  it  or  not  Rundy 
broke  in  with  a  "Hello  Gus,"  with  some  sort 
of  a  MP4T  call  sign.  I  said  where  in  the  world 
are  you?  He  said  he  was  out  at  the  shieks. 
Then  he  told  me  that  the  shiek  had  a  SSB  rig 


so  he  could  talk  to  the  other  shieks. 

It  looked  to  me  as  if  everyone  eyed  us  with 
suspicion  every  time  we  went  down  the  street, 
but  after  a  while  I  figured  (hat  this  was  their 
normal  look.  I  often  wonder  if  they  ever 
trusted  even  each  other— I  kind  of  doubt  it 
myself.  I  did  not  see  what  they  call  'European 
toilets'  anyplace  there.  All  they  had  were 
what  they  call  'Arabic  toilets*-a  place  out- 
lined for  your  feet  to  be  placed  and  just  a 
hole  in  the  cement,  a  water  spigot  nearby  and 
usually  a  small  worn  piece  of  cloth  hanging 
on  the  spigot.  Oh  yes,  remember— your  left 
hand— and  that's  the  hand  I  usually  eat  with. 

I  saw  many  people,  usually  the  older  ones, 
on  the  street  smoking  their  hubbly  bubbly. 
That's  those  pipes  where  the  smoke  goes 
through  the  water  and  sort  of  goes  blubb 
blubb  everytime  you  take  a  draw  on  it.  I  even 
tried  taking  a  few  puffs  myself  just  to  show 
the  people  I  was  a  regular  fellow.  I  even 
found  some  Cokes  there  too,  never  quite  cold, 
but  they  sure  did  come  in  handy  with  that  hot 
weather. 

I  went  all  over  the  town  of  Dubai  and  I 
tried  my  best  to  figure  how  these  people  made 
a  living-  There  were  only  a  few  trees  here  and 
there,  no  large  groves  of  trees  indicating  that 
olives,  dates,  oranges,  etc.  were  being  grown, 
at  least  not  for  market.  A  few  Arabian  dhows 
were  being  built  down  at  the  docks,  a  camel 
caravan  or  two  came  in  each  day  from  across 
the  desert,  one  small  ship  docked  and  stayed 
over  night.  That  was  it  I  Rundy  and  I  were 
treated  very  well  while  we  were  there  and  I 
hope  some  day  to  return  and  see  more  of  this 
very  intriguing  part  of  the  world. 

We  drove  back  to  Shariah  in  the  Jeep  over 
the  desert  and  departed  for  Kuwait.  Arriving 
there  one  of  Rundy's  representatives  met  us  at 
the  airport  then  took  us  to  his  house— a  real 
nice  Arabic  type  with  the  big  high  cement 
wall  all  around  it.  We  never  heard  or  saw 
any  females  while  we  were  there.  It  seems  as 
if  the  house  was  divided  in  the  middle  and 
all  the  females  stayed  in  the  other  side,  which 
must  have  been  soundproofed  because  I  never 
heard  any  sounds  from  there. 

While  the  plane  was  coming  in  to  Kuwait 
I  saw  more  doggone  oil  wells  than  I  have  ever 
seen  in  my  life.  The  desert  seemed  to  be  cov- 
ered with  them.  We  tried  our  best  to  get  a 
license  to  operate  from  Kuwait  but  there  was 
no  possibility  of  this  because  we  heard  that 
someone  from  Kuwait  was  in  the  USA  and 
tried  to  get  a  license  and  he  was  refused. 
When  this  fellow  returned  to  Kuwait  there 
was  an  American  who  was  operating  there 
and  his  license  was  cancelled  immediately  and 
he  was  told  he  had  48  hours  to  dispose  of  his 
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The  Radio  Society  of  Great  Britain 
Amateur  Radio  Handbook 

This  fabulous  540  page  hardbound  handbook  completely  and 
thoroughly  covers  every  aspect  of  amateur  radio;  tubes, 
transistors,  receivers,  transmitters,  vhf  gear,  antennas,  side- 
band, FM,  mobile  equipment,  noise  and  interference,  propo- 
gation,  keying,  modulation,  power  supplies,  measurements, 
operating  and  station  layout  and  much,  much  more.  It  is 
completely  illustrated  with  photographs  and  drawings.  This 
handbook  is  very  well  written  and  completely  understand- 
able. The  RSGB  tries  to  help  hams  improve  themselves,  so 
it  includes  much  necessary  technical  data  that  some  Ameri- 
can handbooks  ignore.  For  instance,  suppose  you  want  to  de- 
sign a  linear  for  SSB.  The  Brand  X  Handbook  devotes  about 
four  pages  to  description,  including  a  table  of  typical  values 
of  popular  tubes.  The  RSGB  Handbook  gives  13  pages  to 
them,  plus  many  pages  of  construction,  figuring  bias,  resting 
current,  circuit  constants,  efficiency,  etc.  The  RSGB  Hand- 
book is  a  necessity  for  the  building,  technically  minded  ham. 
Even  if  you  don't  build,  this  book  will  help  you  understand 
your  equipment  and  radio  better.  $5,50 
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The  RSGB  Radio  Data  Reference  Book      The  RSGB  Amateur  Radio  Circuits  Book 


This  Reference  Boot:  Is  the  best  we've  seen.  It  has  Just 
about  everything  you  want  to  look  up  In  it.  It  gives  you 
all  of  the  pages  missing  from  your  Brand  X  Handbook. 
All  of  the  formulas,  graphs  and  tables  you'll  ever  need  on 
RF  power  amplifiers,  pi  nets,  tanks,  filters,  antenna  de- 
sign, coils  math,  etc.  are  In  this  one  book.  It's  hard- 
bound with  traditional  English  quality,  so  won't  fall  apart 
alter  a  few  months  use  as  paper-bound  books  sometimes 
do.  If  you  build.  It  you  want  to  be  able  to  use  your  equip- 
ment  properly,   ycm   need    this  book,  only   S2.25 
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Suppose  you  want  to  build  something.  Are  you  going  to 
have  to  look  through  dozens  of  books  and  old  magazines 
to  find  a  schematic?  Not  If  you  have  the  RSGB  Amateur 
Radio  Circuits  Book.  It  gives  you  almost  all  the  sche- 
matics you  mi^ht  need  In.  one  convenient  handbook  that 
has  a  special  durable  ring  binding  that  permits  It  to  lie 
open  while  you  work.  This  hook  covers  tubes  and  semi- 
conductors, receivers,  transmitters,  power  supplies,  anten- 
nas,  etc.  only  $1.75 
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radio  equipment!  just  what  ever  happened  to 
his  equipment  I  have  never  heard.  Mind  you 
this  man  had  been  in  Kuwait  something  like 
10  years.  I  understand  the  present  status  of 
Americans  there  has  somewhat  improved  and 
it  may  be  possible  now  to  get  a  license. 

Every  day  I  would  go  out  for  a  walk  and 
I  noticed  an  old  fellow  who  was  always  sitting 
at  a  little  sidewalk  cafe  smoking  his  bubbly 
bubbly.  He  would  smile  at  me  and  I  would 
smile  at  him.  One  day  I  had  my  camera  with 
me  and  I  walked  up  to  him  and  by  hand  mo- 
tions asked  him  if  it  was  OK  to  take  his  pic- 
ture. He  smiled  and  nodded.  When  I  had  put 
my  camera  back  in  its  case.,  he  motioned  me 
to  have  a  seat  and  out  came  a  cup  of  that 
awful  strong  Arabic  coffee  for  me.  WeB,  to  be 
sociable  I  drank  it  in  small  sips  and  when  I 
had  finished  he  offered  me  the  stem  of  his 
pipe  for  a  few  puffs,  which  is  what  I  did.  This 
delighted  him.  He  saw  I  was  one  of  the  boys, 
I  guess.  He  spoke  not  one  word  of  English 
and  quite  naturally  I  spoke  no  Arabic.  But  we 
did  become  good  friends  somehow  or  other. 
The  next  day  when  I  passed  him  he  motioned 
for  me  to  have  a  seat  at  his  table,  and  out  came 
a  Coca  Cola!  I  tried  to  tell  him  the  last  day 
I  passed  him,  after  drinking  his  Coke,  that  to- 
morrow I  was  leaving  for  the  USA.  I  had  no 
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idea  that  he  understood  me  at  all.  The  next 
morning  I  passed  him  on  my  way  to  the  air- 
line offices  to  inquire  about  whether  they  had 
a  bus  or  not  and  he  handed  me  a  carton  of 
Kent  cigarettes  as  a  going  away  gift.  1  never 
did  spend  one  single  cent  on  this  man.  He 
was  just  a  good  friend  and  wanted  to  show 
me  that  he  was  sincere.  I  have  found  that  a 
big  smile  goes  a  long  way  anywhere  in  the 
world,  a  pay  on  the  back  and  other  ways  of 
showing  that  you  are  a  friend  sure  does  pay 
off  almost  everywhere. 

After  spending  one  or  two  nights  with 
Rundy  and  drinking  his  Cokes  I  departed  for 
Rome  where  I  was  going  to  pick  up  my  de- 
posit that  I  had  put  down  when  I  entered 
Italy  from  Monaco,  Boy,  it  was  the  usual  run 
around  and  I  could  see  that  I  was  going  to 
have  to  spend  three  or  four  days  or  more  try- 
ing to  get  my  money.  At  11:45  AM  I  was 
sitting  up  in  my  hotel  room  trying  to  figure 
out  what  to  do.  I  phoned  TWA  and  asked 
about  a  seat  on  the  next  flight  to  New  York 
City  (this  was  Dec.  23rd!).  They  informed 
me  there  were  no  seats  until  after  the  1st  of 
January!  I  did  a  lot  of  fast  telephoning 
in  the  next  10  minutes.  All  flights  to  NYC 
were  fully  booked.  The  last  phone  call  to 
Pan- Am  was  the  same,  but  apparently  some- 
one had  cancelled  a  few  minutes  earlier  and 
they  said  if  I  could  be  at  the  airport  in  45 
minutes  1  could  have  that  one  seat.  Here  I 
was  with  a  TWA  ticket,  so  I  quickly  loaded 
all  my  junk  into  a  taxi  and  away  I  went  to 
TWA  to  get  them  to  initial  my  ticket  over  to 
Pan-Am.  This  involved  a  long  drive  across 
Rome  to  their  office  and  away  we  went  for 
the  airport  which  is  located  about  20  miles 
from  the  city.  This  was  a  fast  trip  let  me  tell 
you.  The  taxi  driver  could  speak  English  so 
I  told  him  'double  fare'  if  be  got  me  to  the 
airport  in  time.  He  got  me  there  exactly  at 
departure  time  for  the  plane.  I  ran  out  on  the 
apron  where  the  707  was  getting  ready  to 
leave.  They  had  already  pulled  the  ramp  away 
from  the  plane.  I  hollered  "wait  a  minute"  and 
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they  pushed  the  ramp  back  in  place.  I  arrived 
in  New  York  about  7:30  and  was  in  Colum- 
bia, South  Carolina  by  10:30  that  same  night. 
Peggy  still  had  her  TV-radio  shop  open  and 
when  I  walked  in  the  first  thing  she  said  to 
me  was  "I  was  not  expecting  you  until  some- 
time in  January!"  This  was  the  end  of  DXpe- 
dition  number  one.  I  was  back  home,  safe  and 
sound  and  I  think  a  lot  wiser  than  when  I  had 
left  there  about  8  months  earlier.  I  had  lost 
about  seven  pounds,  had  a  little  suntan  left 
from  the  Persian  Gulf  sunshine,  most  of  my 
clothes  were  pretty  well  worn  out  also.  It  was 
nice  to  be  back  home  with  all  my  family 
again.  I  had  taken  a  few  thousand  color  slides 
and  quite  a  number  of  rolls  of  8  mm  color 
movies.  The  news  got  around  and  a  number 
of  service  clubs  wanted  me  to  come  to  their 
meetings  and  give  a  talk  on  my  DXpedition. 
Many  people  came  out  to  our  house  to  see 
some  of  the  items  I  had  picked  up  here  and 
there.  Those  carvings  from  Africa  was  usually 
the  center  of  attraction.  The  usual  talk  of  an- 
other DXpedition  made  the  rounds  and  every- 
one wanted  to  know  when  I  was  going  on  the 
next  trip. 

On  my  first  trip  I  had  made  up  my  mind 
that  I  would  never,  under  any  circumstances, 
black  ball  anyone,  regardless  of  how  rotten 
they  were.  I  would  work  everyone  I  heard  re- 
gardless of  what  country  they  were  in.  I  would 
operate  as  near  as  possible  around  the  clock, 
not  just  when  the  W's  were  coming  through. 
I  would  never  use  this  Wl,  W2,  W3,  etc., 
business.  I  would  never  have  a  list  of  certain 
stations  to  work  in  preference"  to  others  even 
if  they  were  good  contributors.  I  would  send 
no  QSL  cards  direct  to  anyone.  I  would  try  to 
■  improve  my  operating  habits  and  stay  on  one 
certain  exact  frequency  all  the  time,  I  would 
give  signal  reports  nothing  else  and  try  to 
work  as  many  as  possible  in  every  place  I  op- 
erated. Also,  I  would  try  never  -to  get  mad  at 
anyone  at  anytime! 

Well  thai* s  it  boys.  This  concludes  DXpedi- 
tion number  one.  I  will  start  on  trip  number- 
two  next  month. 

Caracas  convention 

If  you  are  one  of  the  fellows  who  missed 
attending  the  International  DX  Convention 
and  the  32nd  anniversary  celebration  of  the 
Venezuela  Radio  Club,  you  missed  one  of  the 
finest  gettogethers  I  have  ever  had  the  pleasure 
of  attending.  For  about  10  days  and  nights  it 
was  one  continuous  round  of  celebrations, 
meetings,  eye-ball  QSOs,  party  gatherings, 
drinking  and  hamming. 

The  Venezuela  Radio  Club  will  have  one  of 
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these  every  year  from  now  on.  I  suppose  it  will 

be  the  week-end  after  the  Miami  Hamboree 
which  is  usually  near  the  last  week-end  in  Jan- 
uary. The  air  fare  from  Miami  to  Caracas  and 
return  was  only  S199.00.  Why  not  plan  to 
make  both  the  Miami  and  Venezuelan  Con- 
ventions next  year.  Take  off  a  full  month  from 
the  cold  Yankee  weather,  go  swimming,  hiking, 
meet  the  world's  friendliest  batch  of  haras  and 
come  back  home  with  a  sun  tan. 

You  like  to  see  FB  antennas?  Well  tins  is 
one  spot  where  everyone  has  a  beam— 3  ele- 
ments, 4,  5,  etc.  Equipment— eveiy  station  I 
saw  was  loaded  with  the  very  best.  There 
were  no  bay-wire  outfits  down  there.  These 
fellows  are  the  most  serious  batch  of  DXers 
I  have  ever  met.  When  tbey  go  after  DX  it's 
no  holds  barred.  But  they  are  real  gentlemen 
and  when  one  of  them  is  in  QSO  with  DX  the 
others  stand  by  and  let  him  finish.  This  coop- 
eration is  necessary  as  Caracas  is  in  a  valley 
almost  completely  surrounded  by  mountains. 

I  think  I  can  speak  for  everyone  that  at- 
tended the  convention  when  I  say  "Peggy  and 
I  had  the  best  doggoned  time  we  have  EVER 
had  at  any  ham  gathering"— and  this  covers  a 
lot  of  territory,  We  both  send  the  YV  boys 
our  many,  many  thanks. 


Gus 
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NEW    PRODUCTS 


HP  AC/ DC  VOM 

If  you  need  a  volt-ohmmeter  better  than 
most  of  those  available  to  hams,  the  new  Hew- 
lett-Packard Model  427A  might  be  of  interest 
to  you.  It's  an  AC/DC  voltmeter  with  %%  full- 
scale  accuracy.  The  427  A  is  all  solid  state  and 
operates  off  a  single  22.5  battery,  or  from  the 
AC  line.  It  is  priced  at  S  195.00  and  more  in- 
formation is  available  from  H-P,  1501  Page 
Mill  Road,  Palo  Alto,  California  94304. 

Semiconductor  Chart 

Semitronics  has  just  brought  out  a  Semi- 
conductor Interchangeability  and  Replacement 
Guide  in  the  form  of  a  two  color,  22"x26K" 
wall  chart  that's  just  what  you  need  to  cover 
up  that  big  blank  space  above  your  transistor 
work  bench.  It  will  give  you  all  sorts  of  useful 
information.  You  can  get  a  free  copy  from 
your  Semitronics  dealer,  or  one  for  25$  from 
Semitronics,  265  Canal  Street,  New  York,  N.Y. 

Ionospheric  Radio  Propagation 

This  book  by  the  chief  of  the  Ionospheric 
Research  Section  of  the  NBS  is  just  what  every 
ham  interested  in  propagation  needs.  In  addi- 
tion to  the  traditional  areas  that  are  covered, 
Ionospheric  Radio  Propagation  includes  two 
new  chapters,  one  on  VHF  and  one  on  LF  and 
VLF  propagation.  The  book  is  470  pages,  Il- 
lustrated, and  available  for  only  $2.75  from 
the  Government  Printing  Office,  Washington, 
D.  C.  20402. 

New  Meshna  Catalog 

John  Meshna  makes  one  of  the  most  inter- 
esting surplus  catalogs  around.  His  latest  one 
is  about  85  pages  and  contains  pictures  and 

descriptions  of  a  fantastic  amount  of  surplus 
gear.  Even  if  you  don't  buy  anything  from  him 
(which  is  unlikely  after  you've  spent  a  num- 
ber of  hours  reading  the  catalog),  you'll  find 
it  worthwhile  to  send  20^  for  a  copy.  Meshna, 
19  Allerton  Street,  Lynn,  Mass. 


Lafayette  Two  Band  FM  Receiver 

One  of  the  few  FM  monitor  receivers  that 
covers  both  the  low  and  high  FM  bands  is  the 
inexpensive  Lafayette  HA-520.  It  uses  a  Nuvi- 
stor  rf  stage,  tuned  rf  amplifiers,  squelch,  slide 
rule  dial,  ten  tubes,  etc.  Price  is  $89.95  from 
Lafavette,  111  Jericho  Turnpike,  Svosset,  L.I., 
N.Y.  11791. 


ESSCO  Regulated  Power  Supply 

ESSCO,  who  makes  a  line  of  real  nice  solid 
state  RTTY  equipment,  has  just  introduced  a 
low  cost  regulated  solid  state  power  supply, 
the  PS-3.  It  provides  6  to  12  volts  DC  at  up 
to  500  ma  with  3%  regulation  and  ,05^  ripple 
or  less.  The  PS-3  is  perfect  for  transistorized 
VFO's,  transmitters,  converters,  RTTY  equip- 
ment, etc.  Size  is  3"s5".  The  PS-3  is  $26.95 
and  a  kit  version,  the  PS-3K,  is  $16.95. 
ESSCO,  324  Arch  Street,  Camden,  N.J.  08102. 


Hallicrafters 
Hurricane 


2000  watts  PEP  SSB  is  what  you  get  with 
the  Hallicrafters  Hurricane  SR-2000  five  band 
transceiver.  I  guess  that's  about  all  the  power 
you're  likely  to  need  in  a  transceiver  and  the 
Hurricane  offers  a  lot  more  besides:  low  dis- 
tortion, high  sensitivity,  receiver  incremental 
control,  AALC,  1  kc  calibration,  if  noise  blan- 
keting, etc.  Yet  price  is  only  $995.00.  A  com- 
panion power  supply/speaker,  the  P-2000AC 
is  $395.00.  You  can  get  more  information  on 
the  Hurricane  from  your  dealer  or  from  Halli- 
crafters, Fifth  and  Kostner  Avenues,  Chicago. 
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Motorola 
Transistors 


Motorola  has  just  reduced  prices  on  their 
rf  transistors  up  to  91%  and  now  they're  up 
to  more  mischief.  This  time  they've  brought 
out  some  silicon  high  voltage  transistors  per- 
fect for  voltage  regulators,  audio  amplifiers, 
high  voltage  converters,  line  relays,  CRT 
drivers  modulators,  etc.,  all  using  regular  AC 
line  voltages.  Maximum  CE  voltages  of  the 
2N3738  and  2X3729  are  225  and  300  volts 
respectively,  prices  are  $2.25  and  $2.45  and 
they  have  a  minimum  fT  of  15  mc.  Think  of 
the  fun  you  could  have  with  these  transistors 
for  very  compact,  very  high  power,  power 
converters:  rectify  the  115  vac,  filter  a  little 
and  use  it  to  operate  a  high  frequency  oscilla- 
tor that  can  use  a  very  small  toroidal  core:  the 
output  will  need  very  little  filtering  at  those 
frequencies.  More  information  on  these  tran- 
sistors from  your  Motorola  Dealer  or  TIC,  Mo- 
torola, Box  955,  Phoenix  85001. 


Sony 

Headset-Microphone 

Special 


You  know  that  you  should  use  a  handless 
mike  for  mobile,  don't  you?  But  you  haven't 
gotten  one  because  the  price  was  too  steep. 
Well,  it  isn't  any  more.  Harvey  Radio  has  a 
Sony  combination  headset  and  microphone  for 
only  S8.95.  The  mike  is  dynamic  and  the 
headphone  is  low  impedance.  The  whole  as- 
sembly is  very  sturdily  built  and  comes  with 
a  carrying  case.  Send  Elliot  WA2HDP  at 
Harvey  Radio,  103  West  43rd  Street,  New 
York,  N.Y.  10036  your  .$8.95  so  you  won't  get 
killed  mobiling. 

Mark  Antennas 

Mark  Products  has  a  new  catalog  out  that 
describes  Mark's  complete  line  of  fixed  and 
mobile  antennas,  mounts  and  accessories.  You 
can  get  your  copy  of  catalog  AM-661  at  Mark 
Distributors  or  from  the  factory  at  5439  West 
Fargo  Avenue,  Skokie,  Illinois  60076. 


SPECIAL   FOR  TRADE   ONLY 

Collins  51J/R  388  in  excellent  condition 
(Selling  Price  5595.00; 

Will  swop  for  GRC  or  Test  Equipment  only.  Send 
us  your  list. 

G-150  Gonset  Transceiver,  good  for  2  meters,  in 
excellent  condition,  will  trade  for  ????? 


X  Band  Horn,  9"  long  by  5  by  4  with  wave  guide 
fitting  on  one  end.  Can  be  made  into  10,000 
MC  Transmitter  or  receiver  or  both,  new  $4.95  ea. 

88  MH  Toroid  Coils  potted  5  for  $1.49 

unpotted  5  for     1.75 

Model  14  TD  with  governor  motor  in  good  condi- 
tion $17.95 

Western  Union  TO  type  5032A,  sync  motor  19.95 

Model  14  Reperforator,  unit  only  for  parts    $7.50 
in  good  condition  with  sync  motor  22.50 

11/16"  Model  14  Paper  carton  of  40  rolls  $8.95 

Model  15  Paper  carton  of  10  rolls  8.95 


SPECIAL 

902A  Scope  tube  2"  new  $2.95  ea. 

3C22  Lighthouse  tube  new  2.95  or  2  for  4.95 

1P28  Photo  Multiplier  tube  3.95 

100  KC  Crystal  in  metal  holder  new  4.95 

1000  KC  crystal  for  LM  or  BC221  4.95 

2  volt  rechargeable  batteries  2.50 

Navy  Beam  Filter  1020  cy.  with  cord  &  plug       1.95 
208B  Dumont  Scope  5"  $49.50 

Mobile  wonder  12V  in   24  V  out  at  4  amps  or  6V 
in  12  V  out  at  4  amps  "—  $9.95 


ONE  OF  A  KIND 

TS  452  to  100  MC 

$85.00 

Glabe  Transmitter  Chief  Deluxe 
10,  15,  20,  40,  80  meter 

39.50 

Wave  Analyzer  Type  736A  GR 

195.00 

SDL  Polarad-  Multipulse  Spectrum 
selector 

175.00 

Terms:    Minimum    Order    $5.00 

25%   deposit  required  cm  ail  COD   orders. 

All   prices   FOB   Los   Angeles  and   subject  to 

chonge  without  notice 

All    items   subject   to   prior   sale.    Calif. 

buyers  odd  4%   tax 


J.  J.  GLASS  ELECTRONICS 

Dept,  D 

1624  S.  Main  St. 

Los  Angeles,  Calif. 
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Five  million  mobile  radios 
need  periodic  maintenance  and  checks  on 
frequency  and  modulation,  by  properly 
licensed  and  equipped  servicemen.  Your 
ham  experience  is  the  ideal  background 
for  getting  into  this  profitable  field — and 
the  LAMPKIN  105-B  is  the  ideal  fre- 
quency meter  to  build  your  business 
around ! 

You  can  start  off  small  — working  part-time, 
with  little  investment,  maintaining  CB  radios 
or  local  two-way  systems  — then  build  up  to 
your  own  full-lime  high-profit  business. 

LAMPKIN  105-B  FREQUENCY  METER 

Micrometer  diet.  Measures 
nearby  transmitters,  con- 
tinuous coverage  100  KC 
to  175  MC  and  up,  Tnternol 
calibrator.  Only  8  lbs, 
$295,00. 

LAMPKIN  205-A  FM  MODULATION  METER 

Tunable  25  to  500  MC 
any  channel.  Direct 
reading.  Light  weight. 
Measures  peak  swing 
0-12,5  and  25  KC. 
5290.00.  Quad-Scale 
model  $340,00. 


?"i-::i#l'* 


MAIL    COUPON    TODAY! 


LAMPKIN    LABORATORIES,    INC. 
MFH  Division,  Bradenton,  Fla.  33505 
At    no    obligation    to   me,   please    send    me 
free   booklet   "HOW  to  MAKE   MONEY  in 
MOBILE-RADIO MAINTENANCE"-and  data 
on  Lampkin  meters. 


LAMPKIN  LABORATORIES,  inc 

MFH. DIVISION,  BRADENTON,  FLORIDA  33505 


adviaed  by  ray  lawyers  that 
don' t  you  e¥er  proofread  y 
ar*|-a  bjmoja  mX >§ga^fc^  and 


th3A-§i 

have  no  other  recourse  but 
should  be  tarred  and  f eath 

Headquarters 

United   States  Military  Assistance  Command.  Vietnam 
APO  San  Francisco  96243 

Dear  Mr.  Green: 

After  many  years  with  no  amateur  radio  activity  in 
the  Republic  of  Vietnam  the  recent  activation  of  an 
amateur  radio  station  here  has  caused  a  great  deal  of 
interest  in  the  ranks  of  amateurs  worldwide  and  espe- 
cially among  those  amateurs  now  in,  or  about  to  come 
to  Vietnam.  ARRL  bulletin  #40,  other  published  no- 
tices, and  on-the-air  discussions  have  caused  this  head- 
quarters to  receive  an  unprecedented  number  of  re- 
quests for  information  concerning  authorization  to  op- 
erate here.  Answering  these  requests  imposes  an  added 
burden  that  can  be  ill  afforded.  It  is  the  purpose  of 
mis  letter  to  explain  the  current  status  of  amateur 
radio  in  the  Republic  of  Vietnam  and  ask  that  you 
publish  this  Information  in  73  Magazine. 

For  many  years  the  Republic  of  Vietnam  has  been 
torn  by  strife  and  it  was  in  this  setting  shortly  after 
independence  was  attained  that  amateur  radio  was 
banned  and  an  exception  to  amateur  operation  was 
filed  with  the  ITU.  Until  late  in  1965  there  was  no 
legal  amateur  operation  in  this  country.  At  that  time 
the  Government  of  Vietnam  extended  the  privilege  of 
amateur  operating  authorization  to  Deputy  Ambassa- 
dor William  J.  Porter,  K1YPE,  as  a  courtesy  to  a  high 
ranking  United  States  diplomatic  representative.  Si- 
multaneously, action  was  initiated  to  withdraw  the  ex- 
ception to  amateur  operation  filed  with  the  ITU  to 
enable  other  countries  to  recognize  his  operation. 

Ambassador  Porter  has  been  authorized  by  the  Gov- 
ernment of  Vietnam  to  vise  the  call  XV5AA  and  there 
is  no  restriction  on  third  party  message  and  phone 
patch  traffic.  However,  since  other  governments  have 
not  yet  been  notified  of  this  action  by  the  ITU.  until 
they  are  Ambassador  Porter  is  using  the  portable  call 
K1YPE/XV5  for  U.S.  amateur  contacts  at  the  request 
of  the  FCC.  His  use  of  this  call  will  cease  when  the 
ITU  notification  is  received  and  he  will  then  com- 
mence using  the  call  XV5AA.  He  is  already  using 
XV5AA,  however  for  contact  with  non-US  amateur 
stations-   v 

There  have  been  some  questions  received  concerning 
the  prefix  used  for  Ambassador  Porter's  call  sign.  The 
exclusive  use  of  3W8  for  amateur  stations  seems  to 
have  been  implied  by  certain  published  listings  in 
which  only  3W8  appeared,  but  this  is  incorrect  and 
other  listings  correctly  show  both  3W8  and  XVS. 


SUBSCRIBE   TO    73 


Name    Call 

Address    ..,,,,, 

City 

State   . . Zip  Code   . . 


1    year  S4   .............    2  years  $7 

3   years  $10    New   subscription 

Renewal Extension  of  sub    .  .  .  . 
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While  the  Government  of  Vietnam  has  authorized 
Ambassador  Porter  to  operate,  this  action  does  not 
represent  a  general  change  in  the  policy  which  strictly 
prohibits  all  other  amateur  radio  operation.  In  addi- 
tion, all  personnel  under  military  jurisdiction  are  sub- 
ject to  Military  Assistance  Command,  Vietnam  (MACV) 
Directive  105-6,  14  Dec  65,  which  prohibits  amateur 
operation  in  Vietnam. 

There  have  been  many  requests  for  amateur  opera- 
tion and  all,  with  the  exception  of  Ambassador  Por- 
ter's have  been  turned  down.  Ambassador  Porter  will 
continue  to  encourage  the  Government  of  Vietnam  to 
grant  additional  amateur  operating  authorizations 
when  in  its  opinion  conditions  in  the  country  make 
that  practical.  It  should  be  remembered  that  it  has 
not  been  the  practice  of  most  governments  to  permit 
amateur  activity  in  time  of  war. 

Ambassador  Porter  has  found  there  is  almost  a  com- 
plete lack  of  knowledge  in  this  area  on  the  subject  of 
amateur  radio.  He  has  stated  his  desire  to  help  ama- 
teur radio  get  a  siart  in  the  Southeast  Asia  area  and 
as  the  situation  permits  he  hopes  to  carry  on  his 
educational  program  to  bring  about  a  better  general 
understanding  of  amateur  radio  activity.  This,  how- 
ever, will  take  time  and  for  personnel  in  Vietnam 
now,  or  going  there.  Ambassador  Porter  has  already 
accomplished  something  of  immediate  benefit:  With 
his  help  a  MARS  system  was  authorized  late  in  1965, 
after  three  years  of  effort.  There  are  Army,  Navy,  and 
Air  Force  military  unit  MARS  stations  in  operation, 
but  individual  member  and  club  stations  are  pro- 
hibited. The  support  for  MARS  operation  rests  in  large 
part  with  licensed  amateurs  volunteering  to  operate 
the  stations.  As  a  result  many  amateurs  can  satisfy 
their  desire  to  operate  by  offering  their  assistance  to 
the  local  Army  or  Air  Force  MARS  Director  or  Navy 
MARS  Cognizant  Officer. 

The  MARS  net  structure  consists  of  one  in-country 
net  in  which  all  stations  may  participate  to  exchange 
message  and  phone  patch  traffic  in-country  and  each 
station  participates  in  an  Army,  Navy,  or  Air  Force 
Pacific  area  MARS  net. 

The  MARS  operation  is  expected  to  expand,  but 
amateur  operation  is  expected  to  remain  in  the  present 
status  for  some  time.  In  view  of  this,  individual  ama- 
teurs are  urged  to  refrain  from  writing  for  late  infor- 
mation concerning  amateur  operation  in  Vietnam.  If 
there  is  any  change  in  the  policies  concerning  amateur 
operation  in  the  Republic  of  Vietnam,  this  head- 
quarters   will    disseminate    the    information    promptly. 

Sincerely  yours, 
Walter  E.  Lotz  Jr. 
Brigadier  General,  USA 
Assistant  Chief  of  Staff,  J-6 


NOW! 


PREPAID  IN  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM  SAN  JOSE,  CALIFORNIA 

"Northern  California's  Most  Complete  Ham  Store" 

SINCE  1933 


«"»  NEW 

ITEMS  „ 

Included  in  Our  New  1966 
SPRING-SUMMER  CATALOG 

SEND    FOR   YOUR    COPY   NOW! 

SP-600  Super  Pro  Receiver $349.95 

MICROSCOPE    PROJECTOR   75X   Comparotor    99.50 

ELECTROFAX  SIGNAL  GUARD    34.9S 

READOUT   BOARD — 30    lights,    110   Volts    ".  - .         1.95 

COMPUTER    MEMORY    CORE    MATRIX    24  95 

AN/PDR  SB   RADIATION    DETECTOR    29.95 

BOMB   DIRECTOR    COMPUTER    7.95 

SUPERSONIC  SEtECTOR,    1  0  Channel 8.95 

AUDIO   BOOSTER    AMPLIFIER    12.95 

TN-1/APR-]  TUNING  UNIT  30-90  MC.  W/Case  (New)  24.95 
MILLIVAC  D.C.  MILIIVOLTMETER  1  MV.  To  1000  V.  115.00 
BALLATINE   VOLTMETER   No.   300—1    MV   to    100  V.      85.00 

CEDCO    CRYSTAL   CALIBRATOR — Model    C-5 39.95 

POWER    SUPPLY"    For   Transistors,    Voltage    Regulated      29.95 

FR-24  WAVEMETER— 12.400  To    15,000   MC 1 '■O.OO 

BC-221  FREQUENCY  METER — Used;  $79.50 — New:  125.00 
OS-26/OS-51    OSCILLOSCOPE  ISee  Catalog!  $44.95  To  59.50 

AN/UPM-B   RADAR  TEST  SET    39.95 

TS-414  DYNAMOMOTOR  TEST  SET      ." 79.50 

AN/UPM-lt    RANGE  CALIBRATOR   TO00D 

FOR  BIG  CATALOG — SEND  25c  [stamps  or  coin)  and  re- 
ceive 50c   CREDIT   on   your  order! 

Address     Depl.     73       •        Prices     F.O.B.     Ltma,     O.        • 
25%    Deposit  on   COD  's     *     Minimum  Order   $5.00 


FAIR    RADIO    SALES 

P.O.  Box  1105  •  LIMA,  OHIO  •  45802 
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POWER    SUPPLIES 
COLLINS   MODEL    100   Voriac   controlled-metered   for 

botti  volts  and  ma,  0-500  v  at  200  ma.  .  .  555.00 
COLLINS  MODEL  707A1 .   Regulated-uses  5  each  6X4 

and   3    each   OA2   tubes.    Delivers   minus  400-160- 

150    and    plus    300-150-150    volts    DC.    Metered. 

$65.00 

PS   1.   Zero  to  400  vdc   at    110   ma   and   6.3   v   4   a. 

Variac   controlled-metered.    . $25.00 

PS   2.    Zero   to   300   vdc   at   60    ma   and   6.3    v   3    a. 

Voriac    controlled   and    metered $20.00 

PS   3.   Zero  to   300   vdc   at    100   ma   and   6.3   via, 

and  0-10  vdc  bias.  Voriac  and  meter.  .  .  $30.00 
PS   4.    High   voltage   for  CRT  with   6.3    v   and   2.5   v 

and   intensity  and  facus  controls. $15.00 

PS   S.  Small    rig   (5Y3).   Plus  215  v,   minus  30   v  and 

6.3    v $7.95 

PS   6.   Grid  bias   supply,   2   scale,   0-5   and   0-25   vdc. 

Metered $7,95 

MISCELLANEOUS 
DECADE     RESISTANCE    BOX.    0-1 000    ohms    in     one 

ohm    steps.    Central    Seientic. $5.95 

Also  0-10000  ohms  in  10  ohm  steps.  ....  $5.95 
T465/ALT7.   420   mc  transmitter  using  2-  4X150A's, 

micromatch,    etc $49.50 

COLLINS    Vor.    Mod.    Ellm.    #391A-2.    420    mc    rig 

using  2-2C39A's,   Bird  Termaline,  etc $59.50 

0-16    low    frequency    oscillator    (ART-13)     ..      $5.95 
R4/ARR2    Receiver    with    eleven    tubes.     ....      $6.95 

NICAD    cells.    1.2    volts,    AH   special $1.49 

BATTERY  of  24  cells  in  steel  case.  Special.    .    $27.50 

80  AH  cell.  $9.95.  50  AH  cell.  5.95.  32  AH  cell.  $3.95 

WANSISTOR    BOARDS.    Pay    only    5<f    per   transistor. 

Other  parts  free.  Minimum  order $2.50 

Send    (or    FREE    catalog     -131. 

ARROW  SALES-CHICAGO,   INC. 

2534  S.   MICHIGAN   AVENUE 
CHICAGO,  ILLINOIS  60616 


GUARANTEED       RECONDITIONED 


HAM    GEAR 

WRITE  NOW 
FOR  MONTHLY 
=  FLYER. 


999  HOWARD  AVE-BURLLMGAME,  CAL. 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc. 

Write  for  literature. 

Send  for  a  sample  copy  of  the  VHF'er,  the 

only    magazine    for    VHF    and    UHF    hams. 

Parks  Electronics,  Rt.  2,  Beaverton,  Oregon 


LARGEST  SELECTION  in  United  States 
AT  LOWEST  PRICES — 48  hr.  delivery 
Thousands  of  frequencies  in 
stock.  Types  include  HC6/U, 
HC18/U,  FT-241,  FT-243, 
FT-171,  etc. 

SEND    1'".":    fur   catalog    with    oscillator 
circflits.  Refunded  an  first  order. 

2400B  Crystal  Dr.,  Ft.  Myers,  Fla.  33901 


FM    EQUIPMENT   SCHEMATIC    DIGEST 

A  comprehensive  collection  of  Motorola  schematic  di- 
agrams covering  low  band,  high  band  and  450  mC  equip- 
ment manufactured  between  1 949  and  1954.  Cryital 
formulas,  alignment  instructions  and  a  wealth  of  technical 
data   is    included    in    the  92    pages.  Pries-  $3.95 

TWO    WAY    RADIO    ENGINEERS 

1100  Tremont  Street,  Boston  20,  Massachusetts 


Diode  Checker 


:.5. VOLTS   A.C. 


CflTSTAL  UNOEfl 
TEST 


OSCILLOSCOPE 


X       INPUTS        Y 


SCHEMATIC    DIAGRAM    Of  CRYSTAL   TESTER 
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GOOD  CRYSTAL 


VI1TH  CRYSTAL  HEVEREEO 


POOR   RECTIFICATION 


GOOD  CRYSTAL 


POOR    RECTIFICATION 


This  isn't  a  new  idea,  but  it  may  be  new  to 
some  of  you.  It's  a  simple  method  for  checking 
all  types  of  semiconductor  diodes.  The  sche- 
matic shows  the  connections.  What  we  are 
doing  is  checking  the  front-to-back  ratio  of 
the  diode  to  give  an  indication  of  its  merit.  To 
calibrate  the  scope,  connect  a  one  kilohm  re- 
sistor in  place  of  the  diode  and  adjust  the 
scope's  gain  controls  until  you  get  a  straight 
line  at  a  45  degree  angle  to  horizontal.  Then 
place  a  diode  in  the  circuit  and  compare  it  to 
the  diagram.  ,._ 

.  .  .  K8ABR/4 


Built-in  Speaker  for  the  TR-3 

Like  to  .have  a  speaker  in  your  Drake  TR-3 
and  avoid  the  inconvenience  of  having  to  con- 
nect an  external  speaker  when  you  move  the 
rig?  You  can  mount  a  Quam  #3AC5  speaker 
on  the  top  cover  near  the  front  centered  over 
the  RF  Tune  control  shaft  between  the  Plate 
and  Load  shafts.  ..The  speaker  is  3J£  inches 
deep  and  has  the  same  impedance  and  power 
capabilities  as  the  TR-3.  It  sounds  fine,  too. 
You  don't  need  to  drill  any  holes  since  small 
bolts  can  be  inserted  through  the  holes  in  the 
top  cover.  Use  a  cable  with  a  phone  plug  to 
attach  the  speaker  voice  coil  up.  The  cable 
can  be  routed  to  the  back  and  held  in  place 
with  cable  clamps. 

.    .   .  K5SGP 
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HAMMARLUND   SP   600 

JX/R-274  SUPER  PRO 

RECEIVERS 

ANOTHER  FIRST  FOR  SELECTRONICS.  We  just  ob- 
tained a  small  quantity  of  these  famous  receivers 
that  have  been  depot  reconditioned  and  repacked  to 
look  and  operate  like  new  complete  with  manuals 
and  spare  parts. 

Frequency  range:  .54  to  54  MC  in  6  bonds 
Audio  Power  Output:  2  watts  (&    600  ohms. 
Power  Required:  95  to  260  watts  at  130  watts  (Power 

supply  is  self  contained) 
Tubes:    20 

Mechanical:   Rack  mounting   !9"W  x   10>/2H  x   16]/2D 
Weight:   66   lbs. 
Performance: 

Sensitivity:    2.3   microvolts   or   better   on   all    bands 
for  ST  N  to  N  ratio  of  1  0  db.  (We  have  checked 
several  at  50  MC  and   the  sensitivity  was  better 
than    1    microvolt) 
IMAGE  Rejection:  better  than   74  db  on  all   bands. 
I.F.  Rejection  Ratio:  at  600  KC   is  2700  to  1 
AVC  Action:   output   will    hold   within    12  db  when 
input  is  increased  from  2  to  200,000  microvolts. 
Frequency      Control:      continuous     tuning      plus      a 
separate    crystal    control    oscillator    in    which    6 
crystals     can      be      used      for     spot      frequency 
operation. 
Shipping  Weight:  200  ibs. 
PRICE:       $399.95 

BRAND  NEW  PANADAPTOR 

PANORAMIC  MODEL  PCA-2 

TYPE  T-200 


Here  is  another  scoop  by  SELECTRONICS:  A  BRAND 
NEW  GENUINE  PANORAMIC  RADIO  PRODUCTS  INC. 
PANANADAPTOR.  These  units  ore  small  and  of  a 
modern  decor,  so  that  they  will  blend  with  any 
station.  They  come  complete  with  instruction  manual. 
SPECS: 

Power   Ree'd.:   T15V  50-60  cycles 

I.F.    Range:   450-470KC 

Screen   Size:   2?  dia. 

Sweep  Width:  ±  100  KC  to  0  KC 

Tubes:    11 

Size:   1 1"W  x  6y2"H  x  1 0"D. 

Shipping   Weight:  20   Ibs. 

Price:      $79.95 

BRAND  NEW  FR-4/U/URM-79 
FREQUENCY  METERS 

Here  is  a  real  hot  item  for  you  discriminating  hams 
or  labs  who  are  interested   in  the  ultimate  accuracy 


in  frequency  measurements.  All  units  ore  brand  new 
in  original  crates  with  spare  parts,  Instruction  man- 
ual and  two  calibration  books.  The  spare  parts  even 
include  a  spare  crystal  oven  and  crystals,  and  all 
tubes. 
SPECS: 


Frequency  rongc-:  100  KC  to  20  MC  (7  bands) 
usable  to  1000  MC. 

Oscillator  freq.:  100  KC  to  250  KC  (proxy)  1250 
KC  (crystal),  15  to  20  KC  (interpolation),  10  KC 
blocking) 

Frequency    stability:    .0001% 

Accuracy:    .001% 

R.F.  Output:   100  microvolts  min.  in   51   ohms 

Audio  Output:  2  MW  min.  in  600  ohms. 

Method  of  Interpolation:  Visual,  with  built  in 
oscilloscope 

Tubes:   30 

Harmonic  selector:   9fh  thru  26th 

Power  Required:  It 5  or  230  V,  50  to  1000  CPS, 
136  watts. 

Weight:    146   Ibs.  in  case 

Size:  22"H  x  26WW  x  20%D 

Description:  a  portable  hetrodyne  type  frequency 
meter  for  portable  or  fixed  use.  May  be  re- 
moved from  the  case  and  rack  mounted,  or  used 
in  the  cose  with  the  tilt   base  as  a  table  model. 

Shipping  Weight:   160  Ibs. 

Price:     $350.00 

DIRECT  PLUG-IN 
REPLACEMENTS 

PREMIUM     5R4    SILICON     PLUG-IN     REPLACEMENT 
RECTIFIER   RATINGS:  4000  PIV   @    1    amp.    D.C. 
These  are   a   direct  plug-in    replacement   unit   that 
will    eliminate    tube    replacements,    greatly    reduce 
heating,    and    provide   instant    worm-up.  All    units 
are     properly     compensated,     potted     and     power 
tested  at  1    amp.  average  D.C.  current. 
PRICE;      $6,00 
5U4/5Y3/5Y3GT/5V4/5V4GT/5AU4/5T4/5W4/5Z4/ 
5AW4/5V3/5AX4/SAZ4/5Y3G  (1800   PIV) 

Our  #SA  will   replace  any  of  the  above  tubes. 
PRICE:      $1.95 
80/5Z3     Our  replacement  £SH 

PRICE:      $1.95 
0Z4/6X4     Our   replacement  #SE 

PRICE:      $1.95 
NEW  FLANGLESS  TYPE  SILICON  DIODES 

SILICON   RECTIFIERS:  All  are  the  newer  axial  lead 
flangeless  types.  All  are  rated  at  3.5  amp.  D.C. 
50—200  V  @    .06 

200 — 400  V  @    .14 

400—600  V  @    .24 

600 — BOO  V  @    .36 

800  V  @>   .44 

1000  or  better  &    .54 

POWER    TESTED   SILICON    RECTIFIER    UNITS 
(all  35  amps) 
50  V  @    .84 

100  V  @    .92 

200  V  '■  #1.94 

300  V  @2.50 

RG      59  A/U  COAX  CABLE 

500'   reels   @   $15.00  per  reel 
GR— 1211      75'KC   to  40   MC    UNIT   OSCILLATOR   IN 
SIX    BANDS     PRICE:     $150.00 


ALL    MERCHANDISE   GUARANTEED— ALL    PRICES    F.O.B.    PHILADELPHIA,    PA. 


1206  S.  NAPA  ST.,  PHILADELPHIA,  PA.,  HO  8-7891,  HO  8-4645 
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Transistor  single  band  tunable  converters 

far   auto   and    home    radios.    Smooth    6-1  r»^y 


planetary  tuning!  Superior  sensitivity,  se-'k«  .  ^ 
lectivity,  S/N  ration  and  image  rejection!:   5^ 
Mute   terminals!   9   volt  batter;   powered! 
All  in  stock!  Pospaid!   GUARANTEED! 


•  '• 
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FOR  AM-FM  J  19.95 
Marine  2-3mc;  160m  1.8-2mc; 
SWL  9-10mc;   75m   3.8-4mc; 
SW  14-18mc 


WITH  BFO  FOR  SSB-CW 
$24.95 

160m;  40m;  80m  3.4-4.1mc 
20m;  75m  3.8-4mc;  15m  21- 
22mc 

VHF  MODELS:  AM-FM,  1  u.v  and  better  sensitivity!  Only  $34.95 
CB  and  10m  27-29. 7mc  I   Police  30-37mc         con.  coax 

6  metere  49.5  54.5mc  I    Police  37-50mc  included 

All  outputs  in  BC  band.  Dealers-Distributors-Exporters  invited. 

HERBERT  SALCH  &  CO.  Woodsboro,   Texas 


LEARN    RADIO    CODE 


*9.95 


Album  contains  three    12" 
LP's   2Vt    ht.    instruction 


THE  EASY  WAV! 

«   No  Books  To  Ree«S 
»   No  Visual  Gimmicks 

To  Distract  You 
*   Just  Listen  And  Learn 

Based  on  modern  psychological 
techniques— This  course  will  take 
you  beyond   13  w.p.m.  in 

LESS   THAN    HALF   THE  TIME! 
Also  available  on  magnetic  tape. 
See  your  dealer  now! 


EpSUON  PS]  RECORDS 


206  Eoit  Front  Street,  Florence,  Colorado 


902A  CRT  2"— Takes  octal  socket,  6.3v  Fi!  &  up  to  500vDC 
Max.  Only  7'/4"  long.  Xlnt  for  Rtty  or  modulation  monitor, 
small   scope  etc.   BRAND  NEW  ONLY  $2.75 

JOHNSON  XMTR.  VARIABLE  CAPACITOR — 40-500mmf.  37 
aluminum  plates;  0.25"  air  gap.  Can  be  completely  taken 
apart.    BRAND    NEW  $6.95 

JOHNSON     VARIABLE     CAPACITOR     #1SMI1     2.3-14.2mml. 

Length   1"  w/slotted  sbaft. 

NEW  45c-   each.   5/$2.00  10/S3.75 

50  ASSORTED  CRYSTAL  A  steal  at  $6.50 

T-22/ARC-5   XMTR.    7-9.1   MC   BRAND   NEW  $19.35 

BC-455   COMMAND  RECEIVER  6-9.1   MC   BRAND  NEW  $26.95 

6   MFD.    1000V  Oil   Capacitor  Brand   New  $1.00 

8  MFD.   600V  Oil  Capacitor  Brand  New  $1.00 

TUBES:    3C24/24G    3.00,   4-65A   8.00,   6L6   .95,   808    1.00, 

815   2.50,   836   1.75.  All   are   new — Many  more  available. 

WE  WANT  TO   BUY  OR  TRADE— WHAT   DO   YOU   HAVE 

WRITE     FOR     FREE     CATALOGUE 

Send  check  or  money  order — Minimum  order  $2.50 
PLEASE  INCLUDE  AMPLE  POSTAGE— Excess  refunded 
Minimum    C.O.D.    order   $10.00   with    25%    Deposit. 

R.  W.    ELECTRONICS,   INC. 

2244   South   Michigan   Avenue  D'ept.   734 

Chicago,   Illinois  60616  Phone  CAlumet  5-1281 


(continued  from  page  2) 

And  CQ's  latest  blast  has  set  shock  waves 
of  indignation  rippling  with  their  attack  on 
DXpeditions  and  proposal  for  the  elimination 
of  all  further  DXpeditions.  I  doubt  that  they 

would  publish  such  opinions  if  there  were  any 
active  amateurs  on  the  staff.  There  aren't,  are 
there?  For  that  matter,  are  there  any  active 
amateurs  on  the  staff  at  QST?  The  only  one 
I've  ever  heard  there  was  Dick  Baldwin  and 
he  seems  to  have  been  fired  from  the  maga- 
zine. Oh  yes,  Ed  Tilton  gets  on  the  VHFs 
now  and  then. 

Get  a  balloon? 

This  Oscar  business  is  all  OK,  I  guess,  but 

they  seem  to  be  having  an  awful  lot  of  trouble 
with  it.  Not  only  are  the  specs  for  a  satellite 
very  exacting,  but  we  have  to  thumb  a  ride 
from  Uncle  Sammy  .  .  .  and  Sam  doesn't 
always  go  to  our  stop  on  the  line. 

The  Air  Force  has  been  doing  some  research 
lately  on  UHF  repeaters  sent  up  by  balloon 
and  having  considerable  success  over  a   500  j 
mile  range.  This  sounds  pretty  good  to  me.  If  , 
they  can  get  500  miles  range  on  phone  with 
the  gear  they're  using  we  should  be  able  to  : 
double  it  or  better  using  CW. 

If  anyone  or  group  is  interested  in  building  ! 
some  ham  repeaters  for  our  VHF  bands  73 
will  be  happy  to  provide  the  balloons  and  gas  j 
to  send   them  up.   I   would  think  that  they 
should   be  sent  up   from  the  west  coast   on 
weekends.  We  might  be  able  to  get  quite  a  bit 
of  activity  on  432  and  220  if  we  iofted  a  series  | 
of  repeaters  to  crossband  repeat  to  two  meters  1 
from    them.    Are    there    any    clubs    that    are  , 
interested  in  coordinating  such  an  effort? 

Yotir  help  requested 

CQ  has  had  some  very  strong  things  to  say  < 
about  -  the  Institute  of  Amateur  Radio.  I  , 
would  like  very  much  to  hear  from  any  of  you 
(or  your  friends)  who  have  held  back  joining 
the  Institute  as  a  result  of  the  editorials  in 
CQ.  If  their  editorials  or  word  of  their  editor- 
ials have  reached  you  and  influenced  you  to 
l-efrain  from  joining  the  Institute  then  it  is  of 
great  importance   to  let  me  know  about  this. 

A  careful  and  full  accounting  of  every  dol- 
lar spent  by  the  Institute  has  been  published 
in  the  Institute  bulletins  and  all  members  are 
aware  of  exactly  where  the  money  is  going 
and  what  it  was  spent  for.  There  are  none  of 
those  incredible  ambiguities  you  find  in  the 
ARRL  financial  report. 


11* 


73  MAGAZINE 


Manufacturers  help 

DXpeditions  do  help  bring  interest  to  ham 
radio.  Those  of  us  at  home  get  a  big  kick  out 
of  working  them  and  getting  a  "new  one."  I'd 
like  to  see  more  manufacturers  lend  a  hand  to 
fellows  who  are  putting  on  good  clean  DX- 
peditions. Hamrnarlund  has  been  doing  it 
almost  single-handed  of  late  and  getting 
precious  little  credit  for  all  their  effort  and 
expense.  It  seems  to  me  that  they  have  leaned 
too  far  backwards  and  as  a  result  few  fellows 
realize  what  a  terrific  help  they  have  been. 

History 

While  out  in  California  I  got  together  with 
a  real  old  timer  and  got  an  interesting  earful] 
of  the  early  history  of  ham  radio.  His  version 
is  so  different  from  that  taught  by  the  League 
that  I  don't  know  what  to  believe  anymore. 
Perhaps  some  of  you  that  were  there  then  and 
had  an  inside  track  on  what  was  really  hap- 
pening can  clue  me. 

For  instance,  is  it  true  that  the  main  reason 
that  Maxim  started  the  AKRL  was  to  promote 
his  ego?  I  know  that  many  of  the  directors 
seem  to  run  for  this  reason  today,  but  I  hadn't 
realized  that  it  might  have  been  that  way  in 
the  past.  Maxim  had  a  famous  father  and 
grandfather  (Maxim  silencer)  and  could  have 
had  that  psychological  problem. 

And  was  it  true  that  Maxim  dug  up  Warner 
in  a  saw  mill  and  that  he  got  25(i  personally 
out  of  each  subscription  to  QST  for  several 
years? 

I  do  know  that  the  League  keeps  pointing 
out  that  if  it  wasn't  for  them  we  wouldn't 
have  ham  radio  today  and  when  anyone  is 
discourteous  enough  to  ask  them  to  explain 
this  they  refer  vaguely  to  the  hams  getting 
back  on  the  air  after  world  war  I.  Now  I  hear 
that  it  was  the  Army  and  Navy  that  put  the 
pressure  on  at  that  time  for  us  and  that  we 
have  no  debt  to  the  League  at  all! 

And  did  the  League  indeed  have  stock  in 
one  of  our  leading  equipment  manufacturers? 
This  might  explain  why  they  specified  their 
parts  by  number  in  virtually  every  construc- 
tion article  for  some  years. 

Then  there  was  the  time  we  lost  big 
parts  of  our  ham  hands  at  an  ITU  meeting 
with  no  observable  battle  put  up  by  our  lead- 
ers. Some  of  those  that  were  there  wanted  to 
know  why  our  leaders  turned  up  with  ex- 
pensive cars  and  big  new  houses  if  it  wasn't 
from  some  sort  of  payoff  by  commercial  in- 
terests. 

Judging  from  the  number  of  scandals  which 
seem  to  have  been  covered  up  there  is  an 
interesting  story  to   be  told.   Perhaps  one   of 


$395  PREPAID  IK  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM  SAN  JOSE,  CALIFORNIA 

"Northern  California's  Most  Complete   Ham  Store" 

SINCE  1933 


BRAND  NEW  GOVERNMENT  SURPLUS 


Eimac    4X150     Sockets    Type    SK65C*-~(no     by-pass 

13'ios  can.)     52.50   10   or  mart   $2-00 

Eimac  Air  System  Chimney  SK  406    3.00 

Eimac   Type  740   Sockets  for  4CX125   &   4CX3O0    4.00 

TUBES:   5FP14A— GE   3C22— 3ACP7    *a,  2.00 

Tone    Sriltld — Magnetic  2" -5"   X   7"   Scopes ea.   2.00 

Train    Switching    Belay    Type   75    SPDT    14VDC    or    2BVDC    175 

10  for    12.50 
Poiar   Relay  209FA  SPDT   50VDC  5   amp.    ,  .  .   2.50  5  for  10.00 

Antenna  Relay  Coax  Type  SPDT  Con.   SO  239  28VBC    2.75 

Fit.  Trans.  GE  115.132V   Pri  6VC10A 2.00 

Fil.  Trans.   GE  115-132V   Pri  6V@25A     4.00 

Sola   Pwr.   Trans.   220V"  3Pbf   2160VCT    75.00 

Variable    Capacitor    1.5-7PF    500V    #CA289    SD    Shaft    3/1.00 

Variable   Cap.    160-102   1.95— 4.5PF    3/1.00 

Trim  Capacitor  5-40PF  SOOV  Ceramic  #95798   3/1,00 

Variable  Cap.    Butterfly  3.5   14.5PF  1200V   BFC  12 45 

Variable  Cap.  5  sect.  12  to  4O0PF   2.00 

Capacitor  SMF   1500V    Oil    Filled    2.00 

Disc    Capacitors    Ceramic    .001-.01-.02 12/1.00 

7    &  9    Pin   Tube   Shields    TR   Series    6/1.00 

Socket   for   829— 3E29    Tt-be    122-248-1    75 

Cap.  Electrolytic  1000MF    @25V    3/1.00 

Cap.    Electrolytic   15-15MF   A  350V    3/1.00 

FOR  PROMPT  SHIPMENT  PLEASE  INCLUDE  POSTAL  MONEY 
ORDER  OR  CASHIER'S  CHECK.  OHIO  RESIDENTS  ADD  3% 
SALES    TAX.    INCLUDE   SUFFICIENT    POSTAGE. 

MENDELSON   ELECTRONICS  CO. 

516  Linden  Ave. 
Dayton,  Ohio  45403  513-252-9911 
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INVERTERS 


12vde  to  28ydc 

Run  your  surplus  equipment  with 
no  conversion      ^Q   WATTS   $49.50 

300  WATTS  $71.50 

We  also  make  6vdc  to-  lZvdc  T2vde  to  12vdc 

12vdc  to   !15v  60cps  150  or  300  watt 

12vdc   to   115v  400cps  150   or  300  watt 

12vdc  to  450vdc 

WRITE  for  complete  information 


INVERTRONICS 


P.O.  BOX  342 
PINE  BROOK,  N.J. 


*TWQ-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 
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IDENTIFY 
YOUR 
SHACK 


;■:■    •      .     .        JR|   .    .:'■■'■'    «!..:.. 

Your  call  attractively  displayed,  inside  or  outside.  Lasts  for 
years.  2V2  x  17%  inch,  custom  made — fully  guaranteed — 
distinctive  design  of  quality  rust  proof  aluminum,  finished 
in    rich,    black   enamel.    Beaded,   Reflective,   Raised   lettering. 

Door  or  Wall  mount  (pictured] $1 .45 

Mailbox,  Lawn  stake  or  Post  mount,  with  attractive  alumi- 
num   frames    [view    from    eithersidel — state   type    with    order 

$4.45 
Postage    Paid    in    U.S.A. 

McCALL    PRODUCTS 

P.O.   Box  567 


Marion,  Indiana  46952 


RT82/APX6  makes  I215mc  Xceivr.  See  Oet-Nov  CQ  .NEW  23.50 
UPMS  Tests  AFX6.27  Tubes,  10  Diodes.  115V,  COcy  FAIR  14.50 
TS726/UPMS  Same  as  abore  but  IIS  reconditioned   ..LN  19.75 

Complete    Manual    for   TS726/UPMS.    Postpaid    2.90 

T61A/AXT2  TV  Xmtr  ^r/Vuieo  &  Sync  Modulators  .NISW  19.26 
TS545/UP    1150-1350me  Echo  Box  w/Manual,    Accessory 

Box  and  Accessories.    lOOiia.   Indicator   NEW  IS. 50 

Complete   Manual  for  TS545/UP.  Postpaid  2.90 

0AA-2   Radar  Test  Set   150-240nio  ir/Sehematic,  Antenna, 
3  Tunes,  200ua  Meter  Indicator.   115V,  60  cy   .  .    NEW   17.75 

46AC&-1  Radar  Receiver,  140-260me,  w/Tubcs NEW  18.25 

AM665A/A0.S2    4-Tnbe   Bund  Pass  Filtui    Ampliller    .  .NEW   0.25 
AMS1SA/AQS2    S-Tube    Dim]    Channel   Amplifier    .  .      NEW  8  50 
WEC0    GS16741   Computer  Calibrator  for   K5    System    w/Man- 
ual,   Cables,    Accessories.   In   carrying  case    NEW   42.50 

IP224/APS38  Sweep  Amp.  2-S07W,l-12AX7,l-I2AX7  NEW  4.75 
SN12B  Synchronizer  for  A1'S3  &  i.  W/29  Tubes  ..NEW  14.50 
TS738/UPM11A  S.D-9.6KH1C  with  most  accessories  EX  45.00 
Ballantine  300  AC  VTVM  in  19  inch  Rack  Panel  ..EX  30.00 
Lambda  32  Electronically  Reg.  Lab  Power  Supply  ,  ,EX  18.25 
Alum.  Console.  57"  histi,  Sloping  uanel  above;  door  below 
desk  sbelf.  Castors.   Rear  door.   115V60ey  Exhaust  Fan, 

EX    75.00 

Reilectometcr  SWE  Bridge  w/Meter.  30-lOOOmc  ...  EX  g  25 
Set  of  120  Xtals  Type  ST24S  5675  thru  SfiSOkc  ..120/18  75 
T465/ALT7  Xmittr  16S-352mc  W/2-61015,  100W  out  L.N  22.60 

T46S/ALT7  Schemata  pp  1.00 T465/ALT7  Manual  pp  2.30 

CU119A    Coupler    13    one-tune    amplifiers   w/tuhes    .  .FAIR    S.25 

Rt.   Anglo  Drive  w/gears  &  universal.    %"  shaft EX  3/5.00 

Tube  Type  61ST  w/cormectors.  65  Watts  to  SOOOrnc  .EX  7.50 
TACAN  Modulator  Z-107  for  KT220/AKN21  w/Tllbes  .EX  6.75 
VAK1AC  Type  W2.  120  Volt  3.1  Amp  50-60  cycle  .  .NEW  S  75 
UTC  H95  Pri-llSVBOcy.  Sec-two  (a>  12Volts  2,5Amps  .NEW  4.00 
UTC  H77  Cioie.  10H  @300ma.  3200  Volts  working  KEW  4.75 
Scose  Xformcr  1950V  @3m.1,  6  Pil  windings  60  cycle  NEW  2.75 
2inl  Audio-  Driver  (1.5:1)   &0'  put  (2.88:1)  Xformer  NEW  3.00 

F  C  HAYnPKi  Box  291'  BnV*  Saint  Louis, 
I-,    «*.     I  ««  I  WE1X  Mississippi,    39520 

Prices:    FOB    Bay   Saint  Lauis.  Terms:    Net,  Cash. 


you  old  timers  will  write  that  story  for  us 
youngsters,  changing  names  just  a  bit  to  pro- 
tect the  guilty,  I  do  think  that  we  should  have 
some  sort  of  history  other  than  the  sugar 
coated  rewrite  that  appeared  in  QST. 

.   .   .  Wayne 

Little  League 

One  reader  wrote,  "Quite  frankly  I  have 
been  very  skeptical  of  many  of  the  things 
Green  has  been  writing  about  the  League  in 
73.  His  accusation  that  they  had  refused  to 
let  73  exhibit  at  the  National  Convention  in 
Boston  seemed  so  ridiculous  that  I  decided  to 
check  this  for  myself  and  see  whether  Green 
has  been  telling  the  truth  or  exaggerating 
about  the  state  of  affairs  at  League  HQ.  I  was 
unable  to  get  through  to  Huntoon,  but  I  did 
reach  an  assistant  and  he  confirmed  that  the 
League  has  indeed  instructed  the  Boston  Con- 
vention Committee  not  to  permit  73  to  exhibit 
at  their  convention." 

This  chap  goes  on  to  say  that  he  is  going 
to  do  everything  in  his  power  to  keep  his 
friends  from  attending  the  convention.  Several 
other  fellows  have  written  similar  letters  and 
some  manufacturers  have  indicated  that  they 
want  no  part  of  the  show  if  that  is  the  way  it 
is  going  to  be.  run.  I  disagree.  A  convention 
is  primarily  for  the  benefit  of  the  hams  that 
attend  and  I  think  we  should  all  support  the 
Boston  Convention  for  the  good  of  amateur 
radio  in  spite  of  the  pettiness  the  League  has 
demonstrated. 

Pandora's  Box  explodes 

The  FCC  ruefully  admits  that  it  never 
dreamed  that  they  would  get  things  in  the 
mess  they  are  now  as  a  result  of  Part  15,  the 
rule  which  permits  those  100  mw  transceivers 
which  have  been  causing  further  chaos  with 
already  chaotic  CB.  FCC  staffers  admit  that 
it  is  already  way  too  late  to  try  to  stop  the 
flood  of  these  transceivers  and  they  are  talking 
seriously  of  moving  them  into  some  other  band 
below  30  mc  to  relieve  the  CB   congestion. 

Those  of  us  using  six  or  ten  meters  have 
more  than  adequate  reason  for  alarm.  Virtually 
every  other  VHF  user  has  a  lobby  in  Wash- 
ington to  forcefully  present  the  many  reasons 
why  this  screaming  mob  should  not  be  inte- 
grated with  their  service.  They  have  millions 
of  dollars  to  spend  for  their  protection.  Ama- 
teur radio  has  only  the  Institute  of  Amateur 
Radio,  backed  by  a  few  hundred  amateurs 
who  care  enough  to  try  to  keep  ham  radio 
going,  to  hold  up  its  end  of  this  battle. 

Perhaps  we  need  to  lose  one  of  these  major 
bands  in  order  to  wake  up  the  thousands  of 
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SILICON  BI-SWITCH  7  amp  200  prv.  used  in  AC 
phase  control  and  lamp  dimmers.  Circuit  for  750 
watt  lamp  dimmer  included.  2  for  $1 

SILICON  NPN  MtCROTRANSiSTOR,  silicon  planar 
epitaxial.  V.-ih.  40  volts.  Veo  15  volts.  150  mw, 
100   mc,  with   specification   sheet.  2  for  $1 

SILICON  BI-DIRECTIONAL  TRANSISTOR.  PNP- 
NPN.   2N1640.  2  for  $1 

SILICON  MESA  POWER  TRANSISTOR.  85  watts. 
2N424    NPN.  2   for  $1 

Experimenter's  package.  Your  choice  of  any  12 
of  the   above  for  SB- 


Digital  Indicator  displays  figures 
on  translucent  window  0-9.  Plug- 
in  bank  of  6  volt  bulbs  on  rear, 
each  bulb  when  energized  dis- 
play one  digit  on  the  window 
$6.00 


CRYSTALONICS  FET  (Field  Effect  Transistor)  with 
spec  sheet.  See  December  73  for  more  informa- 
tion on   FET's.  $1.00  6/$5 

SILICON    DIODES   SPECIAL 
800  PIV  400  ma  $3.00/12     30tf  each 

1000  PIV  Studs  2  amp  $10.00/12     $1.00  each 

150  PIV  35  amp.  Used,  guaranteed,  with  mount- 
ing  hardware.  $5.00/6   $1.00   each 

JOHN   MESHNA   JR. 

19  Allerton  St.,  Lynn,  Mass. 


COLLINS   ARR-15 
RCVR  1.5-18.5   mc 
Written      up      "73" 
June.  Tuneable 

with     Collins     PTO 
and  calibrator. 

$45.00 


Synchronous  clock  mo- 
tor driving  a  gear 
train  to  produce  one 
revolution/8  hours 

with  analog  output  by 
means  of  a  precision 
10K  pot.  Reset  with 
another  built  in  115  V 
60  Cycle  motor.  May 
be  taken  apart  for  the 
2  motors,  one  a  preci- 
sion motor  driving  a  gear  train  and  the  second 
motor  60  cycle   induction   115   volt. 

Unbelievable   $1.50 


ARC-5  Transmitter  7-9  mc.  Writ- 
ten up  many  many  times,  but 
try  and  buy  one.  Perfect  condi- 
tion in  original  gov't  renew  pack- 
ages, each  with  individual  log 
and  work  sheets.  This  will  no 
doubt   be  the   last  of   them. 

$23.00 


New  19E6  catalog  hot-off-the-press.  We  keep  no 
mailing  lists.  Send  25c  for  the  best  80  page  cat- 
alog we  have  ever  printed.  More  bargains  than 
ever   before. 


amateurs  who  are  mistakiiigly  depending  on 
the  sleeping  giant  in  Newington  for  protection. 
Fellows,  the  League  isn't  even  a  registered 
lobbyist  for  amateur  radio  -  .  .  how  can  they 
possibly  help  you?  Tbey  are  good  at  proposing 
rule  changes  to  force  the  old  timers  off  the 
air,  but  they  can't  walk  into  a  Congressman's 
office  and  ask  for  help. 

On  the  other  hand,  perhaps  those  100  mw 
gadgets  are  fun  enough  for  us? 

Chuck  and  Ted 

Details  will  be  following,  of  course,  but  the 
report  how  seems  confirmed  that  Chuck  Swain 
K7LMU  and  Ted  Thorpe  ZL2AWJ  have  been 
lost  at  sea  during  a  hurricane  after  leaving 
Wall  is  Island  on  January  27th.  I  guess  most  of 
us  expected  some  sort  of  miraculous  escape 
such  as  Danny  pulled  off  a  few  years  ago 
down  in  those  waters  when  he  ran  onto  a  reef 
with  the  Yasme. 

Don  Miller  rushed  out  to  Samoa  to  help 
with  the  search,  but  after  over  two  weeks  of 
scanning  every  possible  area  where  they  might 
be  there  has  been  no  sign  of  them.  Apparently 
they  had  left  their  ham  gear  behind  on  Wallis 
Island,  which  explains  why  none  of  us  heard 
a  QRRR. 


ALL  BAND  TRAP  ANTENNA  ! 


Rtdutei  InterJeranei  and 
Nolta  tn  Atl  Make*  Short 
Wave  Receiver*.  MakfE  World 
Wide  Recaption  Stronger-. 
Clearer    on    AH    Bands] 


Fir  ALL  Aje&Uut  Trani- 
mi  tiers.  Kutrantwd  far  W0 
WatU  AM  I24&  SSB  PI- 
Not  *r  Link  Dlraet  Feed, 
Ll|ht,    Nut,    Wiathirirwf. 


Complete  as  shown  toul  lenxtb  102  ft.  With  If  ft.  of  71  ohm 
balanced  twlnU.no.  -,  Hl-impact  molded  reivnaoi  trap*.  {Wt.  3 
■i.  1'  x  5"  long).  You  Just  tunt  t»  desires'  band  for  beamliXr 
remits.  Excellent  for  ALL  world-wide  ihtrt-waTS  recelTert  ind 
amateur  trans  miners.  2^r  NOTICE  AND  ALL  CLASS  AMA- 
TEUESl  NO  EXTEA  TCNESS  Oft  GADGETS  NEEDED  I 
Eliminate*  5  separata  auunnai  with  excellent  performance 
guaranteed.  Inconspicuous  for  Fussy  Neighborhoods!  NO  HAY- 
WIRE HOUSE  APPEABANCEl  EASY  INSTALLATION  I 
Complete  Instructions. 

75^40-20-15-10   meter  bands.    Complete SI5.95 

40-20-15-10  meter:  5*r-ft.  (bent  for  svri'i)  Complete  ....  $14,95 
SEND  ONLY  $9,00  (cut),  cfe.,  m*)  and  fay  Boatman  balance 
COD  plus  postage  on  arrival  or  nend  full  price  far  postpaid 
delivery.  Complete  installation  &  technical  initractitu  fur- 
nished.  Free  information  on  many  ether   !«*-*   meter  antennti. 


WESTERN    RADIO 


Arallable  only  tint: 
•       Dept.    A7-2 


Kearney,    Nebraska 


STOP!  LOOK*!  READ!'! 

$1.00  will  frame  &  display  60  QSL 
Cards  in  3  af  cur  20  compartment 
plastic  holders,  or  $3.00  gets  10  hold- 
ers for  200  Cards.  Order  now— elimi- 
nate ihe  mutilation  &  headaches  of  the 
obsolete  methods,  &  have  a  neat,  at- 
tractive shack  Instantly.  Prepaid  & 
guaranteed. 

Free  sample  available  to  Dealers, 
rcpabco.    Box  198N,    Gallatin,    TenlJ.   37066 
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•  Great  Circle  Bearings     •  "S"  ariij"Z"  Signals 
-Great  Circle  Charts       .-  WexM  time  Chart 

•  Prefixes  by  Ceimtries     *  Int'l.  Posts!  Rates 

United  States  Listings... $5. 00 
OX  Listings;. . ...» ..... . .  3.25 

■See  your  favorite  dealer  or  order  direct  {add  25/j  for  mailing) 


RADIO  AMATEURS  REFERENCE  LIBRARY 
OF  MAPS -ORDER  YOUR  SET  TODAY! 


Cisco  5' Los  Angeles.        postpaid  $r.oo 

UNITED  STATES  MftP-All  50  States  with 
call  areas  prefixes,  DX  and  tim*  zones, 
FCC  Kncy  allocati0n  .hart^  PlUs 
interesting  information  on  all  50  States. 

fuO  co7or?29"  X  17'' postpaid  50* 

WORID  ATLAS-Only  Atlas  compiled  for 
amateurs.  Polar  P™1«*»V«*  C  f"u  , 
cents  prefixes  on  each  country  .  -  -tun 
color,  16  pages ~po*»««  *-» 

■        Complete  reference  library  of  ™*&£* 

of  4  as  listed  above ..postpaid  $2.50 

I      See  your  favorite  dealer  or  order  direct. 


'Ave. 
063' 


(continued  from-  page  U) 
Second  place  went  to  Bill  Richarz  WA4VAF 
and   Bryant  Holmes  WA4WOL.   Their  cover 
will  appear  in  the  near  future. 

We  had  an  incredible  number  of  entries  in 
the  contest  and  had  a  terrible  time  deciding 
the  winners  from  among  them  all.  There  are 
a  few  others  we  may  be  able  to  use  or  that 
furnish  good  ideas  for  an  artist  to  work  on 
{some  weren't  finished  artwork).  Incidentally, 
we  can  always  use  good  covers  and  cover- 
ideas.  Payment  for  covers  is  $25  and  up. 
Ideas  get  less,  of  course. 

Articles  and  other  contributions 

We  always  need  good  articles,  too.  We  have 
a  large  backlog,  hut  eat  up  25  to  35  per 
month,  so  can't  get  too  complacent.  Among 
the  articles  we  especially  need  are  detailed 
ones  on  newcomers'  gear.  These  should  have 
layouts,  lots  of  good  large  pictures,  parts  lists 
with  prices  and  sources,  and  complete  infor- 
mation so  that  an  absolute  beginner  can  use 
the  article.  We  need  receivers,  transmitters 
and  accessories  for  80,  40,  15  and  2.  Modern 
equipment  is  preferred;  no  6SN7's  and  6J5's, 
In  fact,  there's  really  no  reason  for  not  using 
semiconductors  in  the  receivers  and  power 
supplies  and  possibly  in  the  transmitters. 

We'd  also  like  articles  on  a  6  meter  SSB 
KW  linear  (with  maybe  572B*s,  8236's  or 
816,3's),  160  meter  gear,  a  low  noise  (tran- 
sistor) 1296  mc  converter,  test  equipment, 
microwave  equipment,  simple  transistorized 
SSB  exciters,  transmitters  "■and  transceivers 
using  McCoy  or  CC  crystal  filters,  circuits 
using  cheap  new  transistors,  and  projects  that 
use  (or  can  use)  printed  circuit  boards  that 
can  be  tirade  available  to  readers  such  as  the 
keyer  in  the  January  issue.  This  list  is  by  no 
means  exhaustive.  You  can  send  a  query  on 
your  project  or  just  send  the  article  itself 
(which  I  prefer).  We  like  lots  of  good  big 
pictures  "and  try  to  use  them.  Polaroid  shots 
usually  are  poor  as  they  can't  be  blown  up. 

We  also  need  good  cartoons  and  cartoon 
ideas.  For  some  reason,  we  seem  to  get  a  lot 
of  non-ham  and  non-funny  cartoons. 

Comments 

We're  always  anxious  to  receive  comments 
from  our  readers  about  73,  and  about  particu- 
lar articles  in  73.  Have  you  built  a  project 
from  an  article  in  73?  Why  not  send  us  a  pic- 
ture of  it  and  your  comments  about  any  prob- 
lems or  modifications— or  just  how  it  worked. 
Your  experiences  can  be  very  helpful  and  re- 
assuring to  others  who  want  to  build  the 
equipment.  .  .  .  Paul 
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1 

! 

... 

bf 

i 


SPRING 
DOUBLE 
BONUS 


25 


D    FREE 

WORTH    OF 

*  TvpnsiStorE 

*  neetifiers 

-  Condensers 


Coil*,  fete. 


Rodio,  TV  Perls.  Add  25<  for  handlinj 


-PLUS- 


CHOOSE 


1 


ITEM 
FREE 


BOTH  "GIFTS"  FREE 
WITH  $10.00  ORDERS 


?&£"  SEMI-KON-DUCTORS 


a 


Silicon,    TO-5  3     npn.t] 
made  Dy  Sylvania  j-| 


85  WATT  2N424  PLANAR, 

30    "KLIP   IN"    DIODES, 

1  IGNITION  SWITCHING  1RANSISTORS,10:AMP     $1 

4  2N336NPN   SILICON   transistors.  Transistron    j1 

10  ZENERS  REFERENCES^  slud    -i»«  typos ?] 

2N998  TYPE,  1Q00  GAIN,  nun  silicon,  planar  .  .  f  J 
"MICRO-T"   TRANSISTOR.   ILk.-  TMT-lliJU.  51 

6  TRAN5ITRON  TRANS'TRS,  2NS41,  no  test.npn  51 
4  "TEXAS"  20  WATTERS,  2S103S-104S.  w/slnk  $1 

4  2N170  TRANSISTORS,  by  GK..n»n  for  cen'l  rf  $1 
6  TRANSISTOR  RADIO  SET,  osc-ifa.  driver-pp  .  .$1 
25  GERMANIUM  &  SILICON  DIODES,  no  test  .  .$1 
25  TOP  HAT  RECTIFIERS,  silicon.  TSmna,  no  teat  $1 
)0  1000  MC-1N251    GERMANIUM   DIODES    ...    $1 

5  30MC  TRANSISTORS,   lika  2N24  !,  Sylvania,   .  .  jl 

3  — 2N705  MESA,  :fl>°  "ic,  3u&  nlw.  PnPi  TOIS  .SI 
1  3N35  TETRODE,  150mc  transistor,  silicon  .  ,  .  jl 
10  PNP  SWITCHING  TRANSISTORS,  2N  104  ,T05  $1 
10  NPN  SWITCHING  TRANSISTORS,  2N338.440  $1 
IS  PNP  TRANSISTORS,  CKT2a.JN;ir>,t 07  no  testjl 
15  NPN  TRANSISTORS,1  ZN3S,  170.  440.  no  test  $T 
30  TRANSISTORS,  rf . If , oii.i It.  oac-ifs.r05  no  lest  $1 

4  —  2N996  PNP   PIANARS,  lCIII.MCl,  TOUi  case  51 


HIGH    VOLTAGE 


PRV 

vorts 


Ma*.  Rect.  DCB£ 
Output  Ma 


200 


at 


SILICON 
RECTIFIERS 

S2.40 


4   2NI17  TRANSISTORS,   ■»   silicon,   T022    . ...  51 

_'   10  FAMOUS   CK722   TRANSISTORS,   !>"!> 5/1 

i    5  2N107  TRANSTRS,  by  UK.  pm>.  lion,  audio  pak  $1 

]   2  40W    NPN  SILICON  MESA  SNieJB  ,.2X1048  $1 

1    10  ZENER5  GLASS  SILICON  DIODES,  axial,  leads  $1 

;     5   SUN   BATTERIES   TO   1  Vj"  "'■•"■•  ■«•  sensitive  $1 

J    2  2N71B  NPN  SILICON  PLANARS,  by  Fairchild   .jl 

~    4  2N21  3  TRANSISTORS,  mixer-cony.  T022  ...  .$1 

:    10  MICRODIODE  STABISTORS,  epoiy,  silicon  .  .$1 

3  2N706  500MW,  300MC  NPN  PLANAR,  TO -I  G   .  51 

10  30-MC  TRANSISTORS,  w/shleld.  Tor,,  no  lesl  Jl 

□  3"  2N255  POWER  TRANSISTOR  EQUALS,  T03  easej] 

"j    1 — 500MC,  2N708  NPN  Silicon  planar  TO-IC.   .  .$1 

3  2N711  30DMW.  300  MC,  PNP  MESA,  TOIS  .  .51 
15  1AMP  2O0V  epoxy  leelifiers,  rande  by  Sylvania  Jl 
25    "EPOXY"    SILICON    DIODES,    onteaMd    ...  51 

4  ZENER  REFERENCES,  1N429,  li-volt.  silicon  .  $1 
2,"TINY"  2N1613  2W.  100MC,  T04.fi  case,  mm  $1 
2  500MC  TRANS'TRS,  2N964,  mesas,  imp,  TOIS  jl 
1   85W  SILICON  PWR  TRANSTR,  npn,  like  2N1212J1 

[    4  2N43  OUTPUT  TRANSISTORS,  1'y  GE,  pnp,  T05  $1 

J    4  2N333  NPN  SILICON  translators,  by  GE,  TOS  $1 

U    10  2-6Amp  RECT's,  studs,  silicon,  50  to  400V  .$1 

i    I  6  TRANSISTOR   RADIO  SET.  osclfs-ilrlvcr,   P-n   ■  .$,1 

J    3  2-WATT  PLANAR  TRANS'TRS,   UNilSJT,  100mc    $1 

I    4  2N35  TRANSISTORS,  npn.  by  Sylvania,  T022   .$1 

J    4  "MICRO"  TRANSISTORS,   ZNlSl's,   1/16",  rf  51 

J    4  CK721   TRAN5ISTORS.  pnn,  aluminum  case   ..$1 

[J     3  2N721    PNP  PLANAR,   2\V.  7SMC,  TO-1S    ...  .51 

'    3  2N735  NPN  MESA,  oOOMW,  13 SMC,  TO-1S   .51 


FIRST    TIME    IN    U.S.A.! 
"ONE   PRICE"    SCRS! 

Imagine    7-amp,    16-amp    and    25-amp    at    one 
price!  Just  check  the  proper  amp  and  PRV  blocks. 

□  7-Amps  3  16-Amps  U  25-Amps 

PRV     Sale  PRV    Sale  U  3  00   1.50 

D  25    .25  □  150    .75  D  400   1.95 

]  50    .45  □  200   1.00  □  500   2.50 

1100    .65  fj  250   1.35  D  600   2.95 


750  MIL  TOP  HAT  AND  EPOXIES 


PIV 
50 

100 
200 
400 


11 


Sole 
S* 

1      Tt 
I      9< 

13c 


PIV 

600 

800 

1000 

1200 


Sale 
PI    19« 

n  24( 

n  51  < 


PIV 

1400 
1500 
1800 
2000 


Sale 

n    »5e 
H  1.10 

j  1.35 
3    1-50 


SILICON  POWER  STUD  RECTIFIERS 


AMPS 

3 

15 

35 

AMPS 

3 

15 

35 


25    PIV 

n  st 
a  ist 
a  39* 

400  PIV 

□      25{ 
j      90t 

n  1-90 


50    PIV 

D      7< 

a  22  < 

n  so* 

600   FIV 

n  35* 
n  1.35 

n  2.50 


100  PIV 

n  m 

I    I     40* 

D  "1 
SCO  PIV 

□  4S< 
!  ]  1.59 
n   2.75 


200    PIV 
D     19( 

D     65( 

a  i-i9 

1000  PIV 

a  «< 
□  1.79 

n    2-9S 


$1  PARTS  PAKS 


i 


D 
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WORLD'S 
MOST  POPULAR 

DJO  TUBULAR  ELECTROLYTICS,  .  tu-500  mr  ...$| 
d  INFRA-RED  PHOTO  DETECTOR  TRANSDUCER  -  •  $1 
U  INFRA-RED  PARABOLIC  REFLECTOR  &  FILTER  •$' 
40  WORLD'S  "SMALLEST  COND.i  to  .Uom!  .  .  .  .Jl 
4  TRANSISTOR  TRANSFORMERS,  nsst.  worth  $25  51 

2  CLA1REX  PHOTO  ELECTRIC  CELL,  CLfiOT $1 

$25  RELAY  SURPRISE,  scaled,  tiny  types 51 

3  INFRA-RED  DETECTORS,  «ith  leads jl 

j    $25  SURPRISE  PAK:  transistors,  rect,  diodes,  etc.$l 

40  PRECISION  RESISTORS,1^!.  1.2W;  1  ft  values  Jl 
I  30  CORNING  "LOW  NOISE"  resistors,  asst,  .  .  jl 
i   60  TUBULAR  CONDENSERS,  to  .5ml,  to  lKv,  asst  jl 

!  ]  40  DISC  CONDENSERS,  27mmi  to  .uamf  to  1KV  jl 
I    60  TUBE  SOCKETS,  receptacles,  plugs,  audio,  etc.  jl 

I  J  30  POWER  RESISTORS,  t  to  MIW.  to  24  Kohms.  jl 
1  50  MICA  CONDENSERS,  to  ,tmf,  silvers  too!  .  .  jl 
]  10  VOLUME  CONTROLS,  In  1  meR,  switch  tuo!  .  jl 
I    10°  ELECTROLYTICS,  In  riOllmf,  asstFP  &  tubiilarsjl 

["]    50  RADIO  £  TV  KNOBS,  asslfl.  colors  &  styles   .  jl 

□  10  TRANSISTOR  ELECTROLYTICS:   lOmf  to  SQUmfjl 

□  50  COILS  &  CHOKES,  if.  rf,  ant,  osc,  &  more   .  .  jl 
~|    35  TWO  WATTERS,  asst  inch  A.M.,  S  ft   too!    .  .  .  $1 

i    75  HALF  WATTERS,  asst  inch  A.B.,  5  %   tuo!    .  .  jl 

I   j    60   Hl-Q  RESISTORS,  ] ..'j,  1,2W.  lft  &.S-%  values  jl 

10   PHONO  PLUG  £  JACK  SETS,  .timers,  amps   .  -jl 

1    MAGNETIC  REED  SWITCH,  Elnss  sealed jl 

30  "YELLOW"  MYLAR  CONDENSERS,  asstd  val  Jl 
60  CERAMIC  CONDENSERS,  discs,  npo's,  to  .05  J1 
40  "TINY"  RESISTORS,  1,'IOW,  S  T<.  too!  .  ...Jl 
D  1  0  TRANSISTOR  SOCKETS  (or  pnp-npn  transistors  Jl 
J  30  MOLDED  COND'S,  mylar,  pore,  black  beauty  jl 
3  GEIGER  COUNTER  DETECTOR,  tubes,  assorted  SI 


DELC0  s 

HIGH  POWER' 

PNP  lOOWall/ISAmt  HlPowsr 
rose  Cast]  2N44I.  442.  277, 
27S.    DS50I    up    to    SO"  Volts 


1 


S^V 'TEXAS"   1  AMP  EPOXY  RECTIF 


1  C\p    ¥*tR    0UR    "SPR'^^"    BARGAIK    CATALOG    ON: 
*****  f.}    Semiconductors       11    Poly  Poks       QF    Parfs 


TERM'S:  send  ececii,  money 
lii-iitrr.  mclinle  pfjstajje — svjr;.  wt. 
p*t  ijak  I  lb.  Hnied,  net  30  days, 
CO  Us    259*0 
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U» 
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BROAD     BAND     BALUN     q*-in  net  ppti. 

•  Flat  in  the  amateur  bands  T*"  !n  0**- 
from  3  to  30  Mcs.  •  Full  legal  power  •  Fully 
weather  sealed  •  Matches  coax  to  antenna  or 
balanced  line.  *  Improves  efficiency  and  radia- 
tion pattern. 
Two    models,    1     to    1    or    4    to    1     impedance    ratio 

Size    1!4"   OD   x   4"    long.   Wt.   4   oz. 
FUGLE  LABS  1335  Watchung  Ave.,  Plalnfield,   N.J. 


J 


ABSORPTION  UHF  WAVEMETERS 

Hand   calibrated  from   crystal  oscillators   by   K1CLL. 

Now    you    can   find   the    432  and    1296    mc    bands. 

Know  the  frequency   of  your  doublers,   triplers   and 
oscillators.  Don't  guess! 
VHF-1    40    to    135    mc 

VHF-2    140    to    355    mc  -„  ,K    „      . 

UHF-1   350  to   675   mo  .,.*?,■  „   tlr^A* 

UHF-2  600  to  1100  mc  A"   flve  for  ?45 
UHF-3  950  to  1400  mc 

Koisington  Research  Company 

Far  Over   Farm,   603-924-3030,    Peterborough,    N.    H. 


PRICE  BREAKTHROUGH  ON  BEAMS 

FULL  S12E;  new;  complete  iritli  boom  and  hardware;  SWS,  1:1; 
handles  5  kw;  adjustable  entire  band;  %"  and  1"  aluminum 
alloy  tubing;   eoux  feed; 

3    el   20    $22         S    el    15    $16 

2    el   SO    18         2   el    15    12 

■1    el   10    IS         4    el    r,    15 

VERTICALS:  ALL  BAND  V160    (6  thru   160)    $18.85 

ailADS;  NEW!  NEW!  ALL  METAL  {except  Insulators)  Cubical 
Quads;  2  el;  full  size;  complete  with  boom,  all  hardware; 
terrific  gain  and  directivity;  best  quad  ever  made;  no  bamboo; 
20  meter  $25;  15  m  $24.  Remit  with  order,  shipped  ex- 
press  collect. 

GOTHAM,   1805   Piirdy  Ave,   Dept.  73,   Miami   Beach,   Fla.  33139 


SEND  YOUR  ORDERS  TO     ALCD    LAWREMCE,  MASS. 

— ^  SURPLUS  WANTED  ^ — 

We'll  pay  you  the  absolutely  Highest  Prices  for  almost 
ony  piece  of  equipment  in  any  condition.  We'll  trade 
also.  We'll  pay  in  24  hours  too.  Just  send  list,  or  tele- 
phone collect  for  quick  quote.  Particuarly  interested  in 
all  AN/GRC,  PRC,  ARC,  ARM,  UPM,  USM,  APR,  APN, 
URM.    RT-66-70,   T-195,    R-392,   etc. 

SPACE  ELECTRONICS,  4178  Pork  Ave.,  Bronx,  N.Y.  10457 
(212)  CY  9^0300 

SURPLUS  WANTED  *4 — 


^  Price — $2  per  25  words  for  non-commercial  ads;  $5  per  25 
words  for  business  ventures.  No  display  ads  or  agency  dis- 
count.   Include  your   check  with   order. 

■fc  Type  copy.  Phrase  and  punctuate  exactly  as  you  wish  it  to 
appear.    No   oll-copitai   ads. 

•k  We  will  be  the  Judge  of  suitability  of  ads.  Our  responsibil- 
ity   for    errors    extends    only    to    printing    a    correct    ad    in    a 

later    issue. 

■fc   For  $1    extra  we  can  maintain  a   reply  box   for  you. 

+r  We  cannot  check  into  each  advertiser,  so  Caveat  Emptor  .  .  . 


CLOSED  CIRCUIT  television  camera,  video  monitor, 
assorted  TV  lenses.  Very  reasonable.  Ira  Klein,  1439 
52  St.  Brooklyn.  Phone  HY  4-7083. 

ART'S  QSL'S  Samples  10..  Art  Bliss,  1829  N.  Catalina 
St.,  Burbank,  California. 


CONVERTERS  $10  and  up.  World's  largest  selection  of 
frequencies.  Ham  TV  vidieon  cameras  and  parts  at  low 
factory-direct  prices.  See  them  all  now  in  our  full 
page  ad  in  this  issue.  Vanguard  Labs,  136-23  Jamaica 
Ave.,  Hollis,  N.Y.  11423. 

WE  WILL  PAY  CASH:  Wanted,  popular,  late  model 
unmodified  amateur  equipment.  Highest  prices  paid 
for  clean,  good  operating  gear.  Write  Graham  Radio, 
Dept.  10,  Reading,  Massachusetts. 

TECHNICAL  MANUALS.  Signal-jCorp.  Some  of  the 
available  manuals  R-390.A,  SP-600,  BC-610,  1-177, 
TV-7,  teletype  manuals,  test  equipment.  World's  larg- 
est list   I0(!.   Quaker  Electronics,    Hunloek    Creek,    Pa. 

ARE  YOUs  SINCERE?  Are  you  really  looking  for  the 
best  deal  on  a  new  or  fully  guaranteed  used  unit?  Let 
us  convince  you  with  a  specific  quote  that  will  really 
save  you  money.  Graham  Radio,  Dept.  10,  Reading, 
Massachusetts. 


CLERGYMEN  OF  ALL  FAITHS!  Sixth  edition  of 
"Clergy  and  Religious  Radio  Operators"  callback  to 
be  published"  soon.  Please  inform  us  of  additions  and 
changes.  Over  1000  calls  now  included.  No  cost  or 
obligation.  Write:  Callbook,  Capuchin  Seminarians, 
K1QFT,  Box  218,  Hudson,    New  Hampshire,   03051. 

NC-300,  2  and  6  Convarters,  speaker,  S1S0.00.  15  Am- 
pere Variac  $20.00.  Heath  AG -9,  520.00  SASE  for  list, 
W3EET,   2  Ridgeway,  Ave.   Oaklyn,  N.J.   08107. 


NIXIE  TUBES,  Burroughs  no.  S844A.  Have  50  @  S5.50 
ea.  postage  paid.  New.  No  pullouts.  W4FSB,  Duke 
Russell,  1815  Missile  View  Ave.,  Merritt  Island,  Fia. 
32952. 


CANADIANS,  TRANSISTORS  all  semiconductors  and 
components.  Free  catalogue  contains  reference  data  on 
300  transistors.  J.  &  J.  Electronics,  P.O.  Box  1437, 
Dept.  73,  Winnipeg,   Manitoba,   Canada. 

QSL  CARDS:  Samples  1H-  Quality — reasonable— fast 
service.  Decals,  rubber  stamps,  photo  labels,  log  books 
or  loose  leai.  Malgo  Press,  Box  375,  Toledo,  Ohio  43601. 


Kfl 
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FT-243  CRYSTALS:  0.1%  setting  $2.00  Bach,  ±2  ke 
setting  S1.00  each.  3000-8700  ks.  Denver  Crystals,  776 
South  Corona,  Denver,  Colorado  80209. 

WANTED  GOLDKIT  THRILLER  transceiver  hi  good 
shape.  Box  731,   Jacksonville,  Florida. 

WANTED  GOLDKIT  THRILLER  transceiver  cheap. 
Box  84,   Brunsivick,   Georgia. 


WANTED  British  DX  transmitter  EL  37  in  good  condx. 
Box  45,  Jax,  Fla. 


CLEGG  22'  SI75,  Drake  R4  with  speaker  S300,  #19 
teletype  machine  includes  table,  power  supply,  TD 
unit,  ?150 — you  pick  up.  WA8BLS  '4,  G420  5th  Avenue, 
N.,  St.  Petersburg,  Florida  33710. 

KNIGHT  GRID  DIPPER  S15,  Transtenna  102A  T-H 
S30,  Vibroplex  vibrokeyer  S8,  73  Bound  volume  #1 
SS.  Tony  Casciato,  1107  Cottage  St.  SW,  Vienna,  Va. 
22180. 

COLLINS  62S-1  $575,  KWM-2  with  Waters  Q-Multi- 
plier  $675,  516F2  S5Q.  Package  $1250.  All  factory  new 
condition.  Measurements  Corp.  Model  59  GDO  S95. 
J.  W.  Gregory  K40CK,  6495  Killian  X  Drive,  Miami, 
Fla.  33156,  MO   1-7576. 


GR  650A  RLC  Bridge  $85.  ART-26  S50,  ARC-1  S15, 
Allstate  CB  rigs  new  $30  each,  LM  with  calibration 
book  and  PS  S50,  New  4-400  S25.  R.  Wurtzinger,  830 
N,  Waller,   Chicago.  HI. 

KNIGHT  R-100A  receiver  with  crystal  calibrator  S85. 
EIco  723  transmitter  $35.  Plus  shipping.  J.  Buck,  4860 
West  Richfeild  Rd„  West  Ridgefleld,  Ohio  44286. 


CUBICAL  QUAD  W2AU  for  10-15-20  meters,  never 
used,  complete  instructions  $40.  Pick  up  deal  only. 
Sorry.  James  J.  Dorall,  178-09  132nd  Avenue,  Spring- 
Held  Gardens,   L.I.,  N.Y. 


WANTED:  Linear  with  power  supply  to  follow  20A. 
Good  quality  homebrew  OK.  Or  will  swap  20-A  de- 
luxe WO,  2-B  with  calibrator  plus  cash  for  Swan 
350  or  400  plus  VFO  and  AC  supply.  Paul  Wentzel 
K0GBC,  RFD  #2,  Box  451,  Spearftsh,  So.  Dak.   57783. 

HA-1  KEYER  and  Vibroplex.  Almost  new.  Swap  for 
Tri  Band  Beam  or  $70.  WA1BWS,  Roger  Burnham, 
RFD  #1,  Danby,  Vt. 


HAM  AUCTION  May  2,  1966.  Check  gear  in  at  6  pm. 
Auction  at  8  pm.  River  Park  Amateur  Radio  Club, 
5100  North  Francisco  Avenue,  Chicago,  Illinois. 

600  PIV  TOPHATS,  includes  bypass  capacitors  and 
resistors  10  for  S3.  Postpaid  USA.  Tube  pullouts: 
4CX250B  $6.50,  4-125A  $5.00.  6146  or  6883  S1.25,  5763 
or  6CL6  S1.00.  4X150  S4.00,  2C39  S2.00,  304TL  $15.00. 
4-250  $10.00.  Ail  material  guaranteed.  Minimum  order 
$3.00.  Fast  Coast  Electronics,  123  St.  Boniface  Rd., 
Buffalo,   N.Y.    14225. 

KTTY  CHANNEL  FILTERS  tuned  to  specific  fre- 
quency .0005.  S3  each.  Two  tuned  niters  mounted  in 
an  octal  can  $9.  S  88  mh  toroids  $2.  Postpaid.  Bob 
Jeffrey  W60KK.  6639  Outlook  Avenue,  Oakland.  Cali- 
fornia. 


AN/UKR-13A  receiver  $88;  General  Radio  1551-A 
$139.50;  Teletype  MD  14  reperforator  $47.50;  Infrared 
Sniperscope  Md  M3  $125;  NiCad  battery-cells.  P,  E. 
Boniface,  P.O.  Box  44.  Hawthorne,  Mass.  09137. 


MATH 
SIMPLE? 

Yes,  K8LF1  gives  you 
the  simplest,  most 
easy  -  to  -  understand 
explanation  of  Ohm's 
Law,  squares,  roots, 
powers,  frequency,  me- 
ters, logs  slide  rules, 
etc.  A  postpaid  steal 
at   only  50* 

73  MAGAZINE 
Peterborough,  N.H.  03458 


GROVE'S  GIANT  SALE 

WALKIE-TALKIE  #13-1  03— 

3   transistor 2  for 

WALKIE-TALKIE  #1 3-1  05B — 

5  transistor 2   for 

WALKIE-TALKIE  #13-106 — 

6  transistor SALE 

WALKIE-TALKIE  #13-108 — 

9  transistor    SALE 

WALKIE-TALKIE  #13-1  14 

1 0  transistor    SALE 

WALKIE-TALKIE  #13-1 10H— 

12  transistor — 2  channels   SALE 

WALKIE-TALKIE  #13-132— 

16  transistor — 2  channels — I  Vj  watts  SALE 
WALKIE-TALKIE  #13-130— 

1    Watt— BRAND    NEW    MODEL!    SPECIAL 


T 

$14.99 

$25.88 
$15.99 
$24.95 
$27.95 
$29.95 
$68.88 
$57.88 


TURNER 
TURNER 
TURNER 
TURNER 

M 

454X 
454C 
254X 
358D 

CROPHONE 

SSB 

SSB    

SALE 

r 

'SALE  SI  4.49 
SALE  SI  4.49 
SALE  $12.99 
SALE    $13.69 

FIELD  STRENGTH  METER — transistorized  SALE  $14.99 
AUTO  RADIO— AM/FM/FM— afc— 

Pushbotton — 6v   or  12v,   Positive   or 

Negative  Ground    SALE   $49.99 

SWR  BRIDGE— Field  Strength  Meter— 

#FS45    SALE   $   8.99 


PENNY   BARGAINS!! 

IF's—  455KC    (%    inch)     SALE        19* 

RELAYS— Kellogg  Swb— 6/35VDC— 

4PDT  SALE        99* 

OUTPUT   XEMR— 10,000   Ohms — 

PP   Audio    SALE        99* 

POWER  XFMR— 550V  CT— 

90  MA   Fil    SALE        99* 

TUBE  TESTER  XFMR— 

(Lots  of  Fil  windings)    SALE       49* 

FILTER   CHOKE— Shielded— 

3Hy-320   MA    SALE        99* 

110V    TIMER — 60    cy — asst'd — 

59*  ea.    :. .". 3  for  $1 .49 

CLOCK  TIMER— Telechron  w /Sleep 

Selector    SALE      $2.49 

GNS — Tuneable   Generator  Suppressor 

(Reg.   S3.95J    SALE     $1.99 

COAXIAL   LIGHTNING  ARRESTOR 

(CBLA2)     SALE     $2.88 


Amateurs!  Order  right  from  this  ad  AND  teil  us  your 
additional  needs  in  transformers!  Largest  stock  of 
surplus  xfmrs  of  any  deafer]  Loads  of  goodie  chassis 
full  of  chokes,  diodes,  other  parts.  We've  got  the 
fun-type  goodies  for  you.  Include  Call  when  writing. 

SEND    FOR   FREE  GROVE   1966   CATALOG! 


Send  check  or  money  order,  include  postage,  ex- 
cess refunded.  Minimum  order  S500— 50*  service 
charge    under    $10.00.    50%    deposit    on    COD's. 


GROVE  ELECTRONIC  SUPPLY  COMPANY 

3256  N.  Pulaski  Rd.  Chicago,  lit.  60641 
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Interested  in  VHF? 

Then  why  not  send  for  a  free  sample  of  the 
VHPer  Magazine.  It's  devoted  entirely  to 
serious  VHF  and  UHF  hamming.  It  contains 
articles  by  well-known  and  capable  VHF'ers. 
All  who  want  to  improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 

The  VHPer 

Parks  Laboratories,  Rt.  2,  Beaverton,  Oregon 


GOODY  GOODIES 

Spetially  selected  as  "BETTER  BARGAINS"  for  fJm  coming 
hamfest  season.  Clean  'em  nut,  I'll  buy  more  and  different 
Items, 

CO -AX     RELAYS 

SI'DT.IOO   II   on   2    meter.    Has   2    13v 

DC    eoils   in    scries,    rewire    in    parallel  $3.95 

for    12v.    In    steel    box    3x3  "4x1 51 ". 

With    S    connectors  take  FL-259.    SIJW 

With  3  BEAM)  NEW  TL-259 


!.?->: 


SWWJBOvr  to  250  M0>100w 
to  1000  MC.SWH  at  1000  MC 
1-3:1,  Open  frame,  takes  TJG- 
88/U,     BNC,     and    2     special 

xms.  wnii  new  ua-as,  &  2 

specials  W/TJG-88,  2  specials 
on   9'  KQS8 


Impulse  ratchet  relay,  SPOT, 
24v  At;  coil.  Each  pulse  sets, 
and  resets  (reverses),  reechani- 
cally.  A  MUST  for  RTTY  auto- 
mata  kcyers.    BRAND    NEW 


¥5,00 

S3.00 
¥5.00 
¥4.50 


?1.75 


HEAVY    DUTY,    1    I(W,    CERAMIC,    ROTARY,    RF    SWITCHES. 
5   positions  wired-    No   stop.    %"  shaft,  $2.50 

with  bar  knob. 
Continuously  shorting. 

No    stop.    %"   shaft.  $2.50 

Non-shorting,   no   stop. 
%"   shaft.  $2.50 


CTEL    type    3.10    Ceramic    capacitors,    5    KV    25, 
40,    6J   or   100    nimf.    Choice,    $1,0(1    4/53.75 

A-27  Dummy    antenna,     SOW    to    4500    KC. 

Steel  box,  3"w  x  5"d  x  4%"h,  with 
cover  3x5x1  Vi".  Has  MILLICN  or 
CARDWEI.L  12  to  151  nimf,  3500T 
varjahle,  two  12  ohm,  40w  vitreous 
resistors,  leads,  bitlding  posts,  etc.  6 
LBS.    HEW  ?5.00 

12-151  Variable   capacitor,   3500t,   MILLION   or 

mmf  C'ARIHYELL.    removed  from  A-27.   Ideal 

for  input  of  Pi -net.  Two  metal  end 
plates,    %xi"    shaft.  S3. 95 

SURPRISE  PACKAGES. 
Our  very  first  try,  at  these,  only  hecause  we  recently  received  a 
lot  of  mixed  parts,  from  a  large  manufacturers'  line  termina- 
tion, sweetened  with  some  of  our  odds  It  ends,  leftovers,  etc. 
NO  HEAVY  400  CYCLE  TEAKSK HliJIEllH  or  24v  DC  RELAYS, 
or  EXraitT  PACKED  MDSE.  Does  have  resistors,  condensers, 
ATC,  tube  sockets,  fuses,  fuse  elips,  leads,  switches,  pots, 
jacks,  plugs,  connectors,  in  pliofllni  bags.  S0  9i  new,  2»<J{ 
take-outs,    clean,   good.   ,5   pounds  SI. 65 

HAMFEST  Schedule. 
SULLIVAN.    ILL.     Apr.    24 
De  Kalh.   III.   May    1. 

All  orders  except  in  emergency  shipped  same  day  received;  For 
free  "GOODIE"  sheet,  send  self  addressed  stamped  envelope 
PLEASE-,  PLEASE  include  sufficient  postage  and  insurance  Any 
excess   refunded   with    order. 

B   C    Electronics 

Telephona  312  CAIunret  5-2235 
2333    S.   Michigan    Avenue  Chicago,    Illinois   60616 


SWAP  COAST  GUARD  BC  653-A  transmitter  with  a 
500  v  and  1200  v  generator  complete.  140  lbs  of  choice 
parts,  pair  814's  final  G.  mod.  Need  good  communica- 
tions receiver.  Write  E.  H,  Albertson,  P.O.  Box  392, 
Evadale,   Texas   77615. 


BC-34S  Double  conversion  miniature  tubes,  with  pow- 
er  supply,  new  panel.  Diagram  included,  $45.  Two 
new  4CX250K  tubes  with  home  brew  socket,  $10. 
J.  E.  Richardson,  Box  54,  Pottstown,  Pa.   19464. 


EICO  723  60 wt  CW  3Cm.tr  w/spare  tubes.  Good  novics 
rig.  Wkd  20  countries.  $40.  J.  F.  Robinson,  K1ZJW,  32 
Old  Colony  Way,  Scituate,  Mass.  02066. 


ELECTRONIC  LIGHTER.  No  Flint,  Wick,  Battery  or 
Moving  Parts.  PHOTO  OF  SHACK  with  call,  name, 
address,  on  labels.  Wagner  Co.,  6200-C  Whitewood 
Library,  Pa.   15129. 


HEATH  HW-32  20-meter  USB  transceiver.  200  watts 
input,  ALC,  AVC,  VOX,  and  PTT.  Like  new,  $85. 
16810    Weddington,    Encino,    Calif.    91316    213-784-2588. 


WANTED:  Military  or  Commercial  Surplus  .  .  .  Air- 
borne. Ground,  and  Testsets-  Try  the  big  boys,  then 
write  or  call  collect  area  703-560-5480  and  give  us 
YOUR  price  ...  We  Pay  Cash  and  Freight  .  .  .  RITCO 
POB   156,   Annandale,  Va. 


FOR  SALE:  R23/ARC5  190-550KC  receiver  good  oper- 
ating with  tubes  .  .  .  $15.50:  also  R445/ARN30  Tunable 
late  type  command  receiver  108-132MC,  same  setup 
as  command  sets  .  .  .  good  operating  with  schem. 
.  .  .  $26.50.  RITCO  POB  156,  Annandale,  Va. 

BARGAINS!  Transmitters,  Receivers,  Test  equipment 
offered,  wanted  in  ham's  trading  paper.  Next  12  inter- 
esting issues  51.  Sample  copy  free.  "Equipment  Ex- 
change-Ham Trader,"   Sycamore,   Illinois. 


HALLICRAFTEKS  SX-117  with  HA-10  plus  xtal  for 
4-4.5  mes,  mint  condition,  only  $270,  will  ship.  Con- 
tact WA4MZZ,  Box  182,  Louisville,   Georgia  30434. 

QSL  CARDS?  Largest  variety  samples  25tf.  Sakkers, 
W8DED,   Holland,   Michigan. 


CHRISTIAN  Ham  Fellowship  being  organized  for 
Christian  Hams  for  fellowship,  tract  ministry,  mis- 
sionary efforts  among  hams.  Christian  Ham  Callbook 
$1  donation.  Write  Christian  Ham  Fellowship,  c'o 
W8DED,    Box   218,    Holland,    Mich. 


WRL  BLUE  BOOK  prices  save  money.  Take  10%  off 
these  prices  without  trades.  Communicator  TV's,  2M 
ar  GM— $199.00;  HT37— $269.00;  SX99— $99.00;  SX101A 
—$209.00;  SR150— S389.00;  Galaxy  300— $189.00;  Gal- 
axy HI— $219.00;  SB33 — $209.00;  NCX3— $219.00;  RX1 
—$149.00;  TX1— $139.00.  Hundreds  more.  Free  list. 
LEO,  WJ3GFQ,  Box  919,   Council  Bluffs,   Iowa. 


COLLINS  STATION  75A1  Receiver  with  RME  DB23 
preselector  $175.  32V3  Transmitter  with  spare  4D32's 
$200.  Or  make  offers.  WA4WHI,  10235  S.W.  58  Ct, 
Miami,  Fla.   315-667-9906. 

TUBES:  4CX1000A's,  Brand  New,  $100.00.  Insurance 
and  shipping  paid.  WA5MCL,  130  Grecian,  San  Anto- 
nio,  Texas   78223. 


DAYTON  HAMVENTION  April  16,  1966— Dayton  Ama- 
teur Radio  Association's  15th  annual  Hamvention, 
Wampler's  Ballarena,  Dayton,  Ohio.  Participate  in  the 
technical  sessions,  forums,  banquet,  "Home  Brew" 
contest  and  hidden  transmitter  hunt.  Bring  XYL,  FCC 
general  class  examination  09:00  Saturday.  For  infor- 
mation write  Dayton  Hamvention,  Department  C,  Box 
44,  Dayton,   Ohio  45401. 


73  MAGAZINE 


NOVICE  CRYSTALS  80-40M  $1.05  each.  Also  other 
freqs-  Free  list.  Nal  Stinnette.  W4AYV,  UmatLUa,  Fig. 
327S4. 

BC  MS — Double  conversion — miniature  tubes  with 
[lower  supply,  new  panel.  Diagram  included — 515.00. 
Two  new  4CX250K  tubes  with  home  brew  socket— 
$10.00.  J.  E,  Richardson,  Box  54,  Pottstown,  Pa.  19464. 

COMPLETE  STATION— HX-50A-160  latest  modifica- 
tions, with  8236  filial  for  270  P.E.P.— $375.00;  Drake 
2A  with  Calibrator,  speaker  and  extra  xtals. — $160.00; 
Seneca  VHF-1  6N2  with  handbook  6146  modulator  and 
power  supply — $165.00;  Viking  6N2  Converter— $40.00; 
BC-342N  with  stability.  S-meter  and  speaker — $65.00. 
Jim  Bellows,  K8NIE,  2700  Parsons,  Midland,  Michi- 
gan   4S640. 

VIDICONS  .  .  .  RCA  &  GEC,  Heath  test  equipment, 
Wineguard  UHF  converter,  Surf  Board,  CDR  rotor, 
HO-13  Hamscan,  2  meter  halo,  RG-17u,  Radar  Sen- 
try, plus  more  .  .  .  WB2GKF,  Stan  Nazimek,  506  Mt. 
Prospect  Ave.,   Clifton,  New   Jersey  07012. 

2  METER  PM  mobile  unit  wanted,  Motorola  preferred. 
Give  details,  including  chassis  numbers,  price.  Jim 
Hill,  W6IVW,  26107  Basswood,  Palos  Verdes  Penin- 
sula, Calif.   213-3784411. 


COMPLETE  STATION!  Eico  720  Transmitter,  722  VFO, 
Hallierafters  S-10S  Receiver,  Heath  Calibrator,  Novice 
Crystals.  6  months  new,  good  condition  (61  countries, 
44  states).  Best  offer  over  $200.  ■  WB2SSB,  Joseph 
Sanger,   22   Teakwood  Lane,  Roslyn,  L.I,,   N.Y. 

CALL  SIGNS!  Now,  You  can  proudly  display  your 
call,  custom  made  in  thick  sand  cast  aluminum.  Pol- 
ished border  and  letters  on  a  deep  black  background. 
Exclusive  quality  admired  by  all.  Satisfaction  guar- 
anteed. Only  $7.95  postpaid.  Or  send  $1.00  deposit, 
balance  C.O.D.,  to  Robert  Young,  2021  25th  Street 
West,   Birmingham,  Alabama  35218. 


NOW!  A  publication  devoted  entirely  to  government 
surplus  electronic  equipment.  Many  schematics  and 
other  data  each  issue.  Sample  copy  25<*  or  $3.00  per 
1-year  subscription.  National  Surplus  Digest,  P.O. 
Box  36,  Sweet  Valley,  Pa. 

I  DON'T  ENJOY  WORKING  SSB.  Have  near  new 
Heath  HW-12  with  HP-13.  DC  supply  and  xtal  cali- 
brator. Highest  bidder.  James  Bean,  K0LRO,  Bel- 
court,  N.  Dak.   58316. 


GOODY  BAGS,  20  pounds  excellent  parts  $5.  Catalog 
— RTTY,  UHF,  Receivers,  parts— send  SASE.  0-322/ 
GPA-30  unused,  $9.50  fob.  BVE  Enterprises,  FOB 
411V,  Paramus,    N.J.   07652. 


HALLICRAFTERS  FPM-200  transistorized  transmitter- 
receiver-transceiver.  Completely  self-contained,  com- 
pact station  incorporating  advance  features  not  found 
in  any  amateur  radio  at  any  price.  41  transistors,  two 
VFOs  for  transmitting  and  receiving  on  different  fre- 
quencies. AM,  SSB,  CW-VOX.  Complete  coverage 
from  10  through  80-meters,  plus  WWV,  16"  wide,  5" 
high,  11"  deep.  Complete  with  AC  unit  and  self-con- 
tained mobile  bracket.  Can  be  moved  in  seconds. 
This  magnificent  piece  of  equipment  sold  for  $2650. 
Absolutely  perfect  condition.  Will  sell  for  less  than 
half-price.  WA6TLS,  7549  East  Fourth  Place,  Downey, 
California. 


Back  Issue  Bonanza 

Curl  up  this  winter  with  20  assorted  fascinating  bock 
issues  of  73.  They'll  keep  your  mind,  imagination  and 
soldering  iron  warm  through  the  cold  nights.  Our 
choice  (but  an  excellent  one,  of  course)  at  this  low 
price.  20  for  $5. 

Cheapskate's  Assortment 
Eight  fabulous   bock   issues  of  our  choice  for  a   puny 
$2. 

Single  Back  Copies 

Individual  back  issues  are  50#  apiece  except  all  of 
1960,  February,  March  and  April  1961,  and  June  end 
November  1962,  which  are  $1.  January  1961  and 
December    1962   aren't   available. 

Bound  Volumes 

1962  and  1963  bound  volumes  are  beautiful  and  $15. 
We're  going  to  make  up  more  1964  and  some  for 
1965,   but  it'll   take  a  while. 

Binders 

Binders  are  available  through  1960-61,  1962,  1963, 
1964,  1965  and  1966.  They're  $3  apiece  and  if  you 
order  them  Nancy  will  hate  you  'cause  they're  hord 
to  wrap, 
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NEW  TOOOOOBES:  6146B— $4.00;  6CW4— S1.40;  417 A 
—$3.95;  6360— $3.45;  6146— S2.55;  3-400Z— S30.80.  NEW. 
boxed,  guaranteed.  NO  pulls,  seconds  or  JAN.  Free 
Catalog.  VANBAR  dist.  Box  444X,  Stirling,  N.J.  07980. 


GET  IT  from  OOODHEART! 


EVERYTHING   UNCONDITIONALLY   GUARANTEED! 

The  Best  Air-to-Ground  Radio  Receiver:  UftR-13  is  con- 
tinuous tuning  AM  superhet  225-400  mc  plus  1  3ftl- 
controt  channel.  2  stages  KF,  5  stages  IP,  Silencer. 
Noise  limiter,  3  stages  AT,  120  v  50/60  cy  pivr 
sply.    Willi    tech.    data,    aligned.    OK    grid.    fDb    Los 

Angeles     149.50 

TWO  LV  XFRMRS  each  115v  60  cy.  connect  lor  115 
or  230v.  Gives  4  separate  6.3vct  35A  sees.,  connect 
for  25.2»et  rms  35*  or  !2.Gvet  70A  or  G.3vct  140A. 
2  neigh  H4it.  RailEx  or  Truck  collect,  remit  for  tiro  14.50 
All-Band  SSB  Revr  Bargain:  HaUicraftcra  It-45  ABR-7. 
550  mc  to  43  mc  continuous:  Voice,  CW,  MCW, 
aligned,  qrtd,  it /book;  2-RF,  2-IF's.  3-mcter:  noise 
Imtr;  3  xtl.  3  non-xtl  select,  choices.   Less  pwr  sply     149.50 

50  tp   pivr  sply:   530.    SSB    product   detector    20.00 

TIME   PAY    PLAN:   Any   purchase    totalling    |160,00    or    10% 

more,    down    payment    only    

Pan  adapter  455  kc  for  above,  60  ty **, 89.50 

R-23/ARC-5    Command    rcrr    190-550    kc    14.95 

A. B.C.   12   #22  Command   revr   540-1600    kc    17.95 

ARR-5  rrrr.  60  cy,  am/fm.  27-140  mc    179.50 

APR-4Y   AM/FM   revr   mod.    to    115   t   50/60    cy.   with 

pwr   plug.   boot,   timers   3S-1000   mc    250.00 

P.U.R.     tor     tuners    975-2200     and     2H3-4000     K 

RA-62-8   is  AC-pirr  sply   Tor   SCH-523,   only    17.95 

LIH-14  freci.  meter,  .01%    125  kc-20  mc   5730 

TS-323.'UR    fren,    nu'ter   20-480    mc,    .001%     169.50 

H.P.   524D/525A,B,C/540A:  Count  to  50C. 

I'erioij    Mult,     adds    aOCOracy    at    low    fm| 2175.00 

K.P.    522B    (DY-2501)    counts  to    120    kc 450.00 

Berkeley  Counter/Timer  counts  to   1   mc    ...,..."....     495.00 

Tekfronl*  514AD  scope  dc  to   10  me   395.00 

Boonton   160A   Q.Meier   similar  to  260A    PUR 

Stoddard  Noise  i  Field  Strength  Meters PUR 

H.P,    608B    Signal    Generator  modified   to    same   or  less 

incidental    Fit    as    60*11     395.00 

I   KVA  Line  Volt.  Renul.   holds  to  0.1%    149.50 

3    KVA   Line  Volt.    Reqnl.  holds  to  0.1%    279.50 

Clbic  Water   Calorimeter   RF   Wattmeter    PUR 

TS-418A/U   sig.   jsn.   to  dbm   0.4-1.0   gc    395.00 

Hewlett-Pack.   #616A  Sig.   Gen.   l.S-4.0  gc   .... 795.00 

Born-Warner  High-Power  sig.  generators    PUR 

SLRD  sig.  gen.   275-2750  mc,  20  watts    PUR 

AND  MUCH  MORE!  We  have  many  other  Signal  Generators,  many 
Meters,  VTVM's,  Line  Voltage  Regulators,  Regulated  Power  Sup- 
plies, Precision  Bridges,  ae  &  dc  Voltage  Dividers,  Galvos.  Cfllo- 
rimetrie  &  Indicating  RF  Wattmeters,  other  Spectrum  Analyzers. 
Etc.  .  .  .  WRITE  .  ,  .  WIRE  ,  ,  .  PHONE  .  .  .  YOUR 
SPECIFIC    NEEDSI 

WE    RENT    EHUIPMENT!   WE    BUY    E0UIPMENT1 


R.    E.   GOODHEART  CO.   INC. 

Box    122CGC   Beverly  Hills,    Calif.    90213 
Phone:  Area  213,  office  272-5707,  messages  275-5347 
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■PHIS  MONTH  WE  FIND  OUR  PRECIOUS 
&  HEROINE'S  LONGTIME  PAL,  PERCY, 

ON  THE  VERSE  OF  STEPPING  INTO  THE. 

WONDERFUL  WORLD  OF  HAM  RADIO... 

WE  OPEN  OUR  STORY  WITH  PERCY  ON 

ANNIE'S   PRECIOUS  LITTLE  DOORSTER. 


IT'S  TIME  FOR 
OUR  UTTLE  CODE 
PRACTICE  AMD 
THEORY  SESS10K 

COME  IN, 

ptttY  m 


'  T»fi«fl-:f  vow  I 
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JUST  THINK,  ANNIE/  ' 

'CQ  TIBET—  CQ  TASMANIA  — 
CQ.  PETERBOROUGH...  WATSA, 
OLD  MEN?...  HOW  C0PY,6US? 
SORE,  I  aSL...QRO?-..aRS?... 
R06EROOD6ER—  aRZQRZORZ 


AWWWH..-H0PETO 
HEARfOU  Oil  GOOD 
OLD  75 'PHONE  WH EH 
YOU  GET  THAT  BIG 
TICKET...  AWWIMH." 
THAT'5  WHERE  ITOOLL 
HEAR  ME/ 

****** 
*AR 


J 


V 
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'meet  oscar...  he's 

lM  VHP  OPERATOR- 


isp 


THIS  IS  CHARLIE... 
HE'S  A  DEDICATED 
RTTV  HAM...  WRITE 
HIM  A  NOTE- HE'S 
NOT  MUCH  RIRTAIX 


ALRIGHT -LET'S  GO  WITH  THE  ROUCALl 
DON'T  HO&ODY  BREAK  IN  OUTA  TURN 
OR  IT'S  THE  WOUFF  HONO. 


D 


1> 


YOU  CAN  MEET  SOME 
MORE  OF  THE  FELLOWS 
>AFTER  THE  MEETING... 
fiSN'TTHIS  A  WONDERFUL 
/GROUP?  ALL  REAL  HAMS- 
EACH  WITH  HIS  OWN  TALENTS 
ICONTR8BUT1NG  TO  THE  WHOLE 
LOF  THAT  <5R£  AT  S  ERVI CE  - 
AMATEUR  RAP/O . . ,  PEROT? 

.PERCY/ 

6omome. 


j5iW^Ht,YoouiD5^ 

LET'S  GET  THIS 
1EETING  STARTED/ 


\-c 


*HZQ&$L 


tv>-Zji 


t  DON'T  W/4/VX4  £f  a 

REAL»*"ftQ(>ft. 

\  JUST  WAHTA  Wo**0. 
fiOVfAAUA  0NC£  o/zL,  * 
A^CEKAjjpBir/i^^f 


I'LL  NEVER  6ET  THAT  WRAPPED 
I  UP  IN  HAM  RADIO. ..THOSE  GUVS 
1AVE60NETHE  LIMIT/ 


WANT  TO  STOP  IN  FOR  A  CUP 

^OF  HOT  CHOCOLATE? 

TH  A  N  KS 

BUT-I  WANT  TOGETHOMl 
AND  GET  STARTED  ON  SOME1 
AWARDS...  I  MADE  FOUR 

DOZEN  CERTIFICATE  FRAMES 

THIS 


\W\ 


>-V  \\ 
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Propagation   Chart 


April  1966 

J.   H.   Nelson 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 

Good;    1-3,   7-9,    13-15,   24-26 

Fair:  4,  6,  10,  12,  16-19,  21-23,  27-28,  30 

Poor:  5,  11,  20,  29 

VHF  DX:    1,  5,  21,  25-28 
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Vilr  HANDBOOK 
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The  VHF  Antenna  Handbook 


The  VHF  AnlEnnt  Handbook  Ii  your  complete  guide 
to  VHF  and  UHF  antennas.  This  aurttanding  book 
is  by  Jim  Kyle  K5JKX,  one  at  ihe  outstanding  [eth- 
nical authors  in  -he  |  lee  Iron  ics  field.  The  VHF  An- 
tenna Handbook  Covers  complete  theory  and  all 
practical  details  lor  every  type  of  VHF  and  UHF 
antenna*,  A  special  faatwic  Is  the  commercial  an- 
lenrta  catalog  section.  If  you're  interested  in  VHF, 
yon  should  have  this  book.     Price   is   $Z  f*0m 
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BREAK 


THROUGH 


WRITE    US    NOW 

FOR   KING    SIZE   TRADE-INS    ON 

YOUR    PRESENT    GEAR! 


NOW  FOR  THE   FIRST  TIME 

2KW+  TABLE  TOP  LINEAR  FOR  UNDER  $500.00 
GUARANTEED!  2KW+  PEP  SSB  INPUT  and  1200 
WATTS  PEP  OUTPUT,  ALL  BANDS  80 
THROUGH  10  METERS. 


EXCLUSIVE  GALAXY  LINEAR  FEATURES 


Revolutionary  new  circuit.  Sustains  Hi-Effi- 
ciency 10-80  Meters. 
Most  compact  2KW  Linear  ever  made.  R.F. 

unit  just  6"  x  101/*"  x  11 V4"-  Same  as  Gal- 
axy III  and  V. 


NEW  ALS!  (Automatic  Linearity  System)  An 

improvement  over  conventional  ALC, 

MOST  TALK-POWER  EWR  in  this  small 

size. 

Operates  AD,  at  all  times. 

Built-in  antenna  stvitching  relays. 


MORE  OUTSTANDING  FEATURES 

*  INPUT:  2,000  Watts  PEP-SSB,  1,000  Watts-GW,  1,000  Watts-RTTY. 

*  Complete  tube  replacement  cost  under  $30,00. 
*■■.  Uses  ten  6HF5's  in  new,  efficient  design. 

*  Full  Power  from  any  100-200  watt  output  exciter. 

*  Tubes  fan  cooled  for  longer  life. 

*  SIMPLIFIED,  reduced  power  tune-up. 

*  One  knob  bandswitching,  80  through  10  meters. 

*  High  efficiency  PI-NET,  matches  4Q/90  Ohms  impedance. 

*  Built-in,  adjustable  taw-pass  filter. 

*  3rd  order  distortion -30DB. 
*.  115/230  VAC   power  supply. 
*■   Shipping  weight  (Linear  and  Supply)  Approx,  55  lbs.  .• 


POWER  SUPPLY 

Heavy  duty  poteer  supply 

has  115/230  VAC  primary, 
conservative  2KW  CCS  rat- 
ing with  grain-oriented  sil- 
icon steel  core,  solid  state 
rectifiers.  All  cables  sup- 
plied. Power  supply  can  be 
placed  under  desk  for  op- 
erating convenience.  Pro- 
tected by  attractive  cover. 


1*0  I.  Meycrion 
W0GFQ 


GET 

YOUR 

FREE 

'65  CATALOG 


WRL 


1   Send  Information  on  Linear  Amplifier*  Dept.  73  _ 
□    Send  quote  on  separate  sheet. 
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HERE  IT  IS! 


COMPACT 

5"  HIGH 

11 1/4  "WIDE 

10"  DEEP 


PQWik- 
fUU 
300 

WATTS 


WRL'S  REVOLUTIONARY 

DUO-BANDER  84 

IDEAL   SSB   TRANSCEIVING   ON    80   AND   40   METERS 


NOT  A  KIT!  THE  PERFECT  FIRST  OR 
SECOND  -  MOBILE  OR  FIXED  STA- 
TION -  TWO  BAND  TRANSCEIVER. 

COMPACT  -  80-40  METER  SSB  TRANSCEIVER. 
A  LOW  COST  RIG  -  WITHOUT  SACRIFICE  OF 
POWER  AND  PERFORMANCE.  INCLUDES 
BUILT-IN  SPEAKER  AND  GIMBAL  MOUNT! 
E-Z  "One  Knob"  TUNING  -  JUST  PEAK  OUTPUT 
FOR  SMALL  QSY.  Illuminated  VFO  dial  with  2  kc 
calibration.  High  impedance  mic.  input  with 
push-to-talk  operation.  Combination  S-Meter/ 
Output  indicator.  Smooth  vernier  (12:1  slow  and 
2:1  fast)  VFO  tuning. 


300  Watts  PEP-SSB  input,  covering  3.8  -  4.0  and 
7.1  -  7.3  mcs.  (LSB  80  and  40  meters).  A  pair  of 
proven  6HF5  final  tubes.  Separate,  relay 
switched,  tuned  RF  receiving  stage,  */2  uv.  sensi- 
tivity at  10DB  S/N.  Rugged  printed  circuit 
board,  combination  tube-transistor  circuitry  for 
best  performance.  Stable,  solid  state  VFO  and 
balanced  modulator,  zener  regulated.  Selectivity 
2.5  kc  @  -  6DB  receiving  and  transmitting  with  a 
4  crystal  filter.  Carrier  and  unwanted  sideband 
suppression  -  40DB.  1  watt  of  audicTwith  built-in 
speaker.  Fixed  50  ohm  input/output  impedance. 
Excellent  AVC.  COMPACT  SIZE:  5"  high,  11%* 
wide,  10"  deep,  less  power  supply.  Net  weight 
10%  lbs.  Shipping  weight  15  lbs. 


INTRO. 

DUCTORr 

OFFER  UNTIL 

MAT  10TH 


SPECIAL 

SAVE  $10.00 


DUO-BANDER  84 

COMPLETELY  &  i 


COMPLETELY  (■   ma 

WIRED  1.59 


AC-48    ECONOMY 

SUPPLY     250  WATT  (115  VAC)  49.95 


AC-384'  DELUXE 

r-  —  SUPPLY     300  WATT  (115  VAC)  79.95 

$8.00         DC-384    DELUXE 

MONTHLY  supply    300  watt  (12  vdc>  89.95 


FIXED  STATION   PACKAGE  M  $ 

DUO-BANDER  84  AND  AC-48  SUPPLY 


I  $19995 


$10.00  MONTHLY 
Order  ZZM088 


WORLD  RADIO  LABORATORIES' 


3415  WEST  BROADWAY/COUNCIL   BLUFFS 

SEND  ME: 

□  Special  Package  ZZM088  -  $199.95 

□  Duo-Bander  84 -$159.95 

□  Information  on  Duo-Bander  84 

□  Quote  on  attached  Trade 

□  Free  1966  Catalog 

□  Check  or  money  order  enclosed 


IOWA/51504  DEPT.  73 


F.O.B.  Council  Bluffs,  Iowa 
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Inatownhouse 
onlouisbing  Square... 


Louisburg  Square  ...  an  island  of  tradi- 
tion and  elegance  on  Beacon  Hill  in  Boston. 
Also,  the  home  of  hotel  man  Ernest  Hen- 
derson, W1AUC/UDY,  and  the  location  of 
his  amateur  station.  Mr.  Henderson  is 
Chairman  of  the  Board  of  the  Sheraton 
Corporation  of  America,  and  his  choice  of 


amateur  equipment  is  National,  of  course. 

For  over  half  a  century  National  gear  has 
been  the  choice  of  critical  amateurs  requir- 
ing maximum  performance,  reliability,  and 
workmanship.  If  these  factors  are  important 
to  you,  then  the  logical  choice  for  your  sta- 
tion must  also  be  National. 


Amateur  station  W1AUC  includes  the  NCX-5  Transceiver  with  digital  dial,  the  NCX-A  AC  Supply/Speaker  Console,  the 
vx-501  VFO  Console  (all  in  walnut  cabinets),  and  the  NCL-2000  2  KW  Linear  Amplifier. 

National,  of  course. 

'NATIONAL  RADIO  COMPANY,  INC.,  37  Washington  St.,  Melrose,  Mass.  02176 
NCX-5,  $685.00;  NCX-A,  $110.00;  VX-501,  $249.95;  NCL-2O0O,  $685.00.  Optional  oiled  walnut  cabinets  available  at  extra  cost. 


